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I. General Considerations

Before use, commercial reagents were purified by distillation or sublimation. All manipulations were carried out
using standard Schlenck Techniques. Solvents were dried according to current methods, distilled and stored under
nitrogen atmosphere. All reactions involving air or moisture sensitive reagents or intermediates were carried out
under dry nitrogen in flame-dried glassware. Melting points were measured on a Biichi B-540 apparatus and are
uncorrected. All new compounds were characterized by 'H NMR, °C NMR, *'P NMR using a Bruker DRX 400
MHz NMR spectrometer or a Bruker Avance 250 MHz NMR spectrometer. All NMR experiments performed on
phosphorus were indicated uncoupling of hydrogen. All NMR led during reaction were done with a closed capillary
DMSO-D6 probe in the NMR tube. Low and high resolution mass spectra were determined on an electrospray
ionization (RSI) WATERS Micromas Q-Tof spectrometer with as internal reference H3PO4 (0.1% in
water/acetonitrile, 1:1).

II. NMR and mass spectra

II.1.  (E)-diethyl 2-[2-(benzyloxy)ethoxy]vinylphosphonate 6

Jf " 150 ljéor'i:);t 4h § OH P(r){l\1/|: qerZ)?AES’h
Br """ (EtO),P. —_— =
OEt  81% (Et0) OEt  80%

benzyloxyethanol,
5 mol% PTSA,
PhMe, reflux, 24h I
(EtO)zlg\%OEt—> (BtO) P A~ g~ OBn

8 6
Scheme 1 Synthesis of benzyloxyethyloxyethylenylphosphonate 6

% Ci5Hp305P
(BtO)P A~ -~ OBN MW = 314.32 g.mol”!
. Yellow oil (9.09 g, 79%)
bsd02-123 DI Bouilleur
31P CPD CDCI3 BRUKER
E 'i_ **% Current Data Parameters ***
2 e NAME : BOUILL~I
N h EXPNO 230
‘ ‘ PROCNO 0
*** Acquisition Parameters ***
DATE t : 07:17:14
DATE d  : Feb 112009
NS : 16
ol : -5062.76 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 2
RG :10321.2998047
SFOI1 : 101.2494172 MHz
SOLVENT : CDCI3
N/ : 401.4878 ppm
**¥ Processing Parameters ***
GB o 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
**% |D NMR Plot Parameters ***
Start : 54.73 ppm
Stop : -3.25 ppm
SR : 0.00 Hz
SOLVENT  : ?
|
— [
g
i
S s 2
LN B S B S B L B EL N B T T T T
52 48 44 40 36 32 28 24 20 16 12 8 4 0
(ppm)
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(E)-diethyl 2-[2-(benzyloxy)ethoxy]vinylphosphonate 6

% Ci5Hp305P
(BtO)P -~ OBN MW = 314.32 g.mol”!
6 Yellow oil (9.09 g, 79%, instable to storage)
bsd02-123 DI Bouilleur
IH CDCI3 BRUKER
SENEFESS SUREY NEIRRRILENERRSE SRR/ " Curen Data Parametes *v*
AFRSINIR EIRNES SZSSTISSEESSRNRRE GNRARNSS | MME . BOUILL~I
T TIUTY LT TTTTTTET TIITTT | mevo 231
E— e 1 Bl o = oo )
**¥ Acquisition Parameters ***
DATE t : 07:14:26
DATE d  : Feb 112009
NS : 16
ol : 1544.66 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG o 128.0000000
SFO1 : 250.1315447 MHz
SOLVENT : CDCI3
N/ : 20.6930 ppm
**¥ Processing Parameters ***
GB s 0.0000000
LB : 1.00 Hz
SI : 32768
‘ 0l :
*** 1D NMR Plot Parameters ***
Start : 8.20 ppm
Stop : 0.59 ppm
| | SR : -0.00 Hz
“ “ ‘ SOLVENT : ?
| I
E
g 3 SEERERE g
E © SR S
wHHMTQH\HH\HH\HH\HwwH?wm\Hww\ewH'w\lwHH\wwww\www\ww\w\weww\ww
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
(ppm)
BSD 02 123 bouilleurC13APT CDCI3 opt/topspin cristau 19
BRUKER
~ N NP - povo
PROCNO  : 0
*** Acquisition Parameters ***
DATE t : 05:23:22
DATE d  : Feb 192009
NS : 256
ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :16384.0000000
SFOI o 100.6228298 MHz
SOLVENT : CDCI3
‘ ‘ S o 2383238 ppm
**% Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
SI : 32768
il 11 ;
' M **% |D NMR Plot Parameters ***
Start : 219.17 ppm
Stop : -19.18 ppm
SR : 0.00 Hz
SOLVENT : ?
— T T T T T T~ T T T T T T T T T T T T [ T T T T T T T T T T T T T T T T T T T T T T T T T T7T
200 180 160 140 120 100 80 60 40 20 0
(ppm)
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I1.2. (¥)-(IR,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a

I, silylated base

O o O Base

" CH,Cl, -30 °C to rt WoE
EtO),P._~ OBn —=——=————» (EtO),P. OBn
( )2 \/\O/\/ 32-45% 2 Y\O/\/

6 o o NHBz ' (£)9a-c
e
NH NH ~N
Base = | | |
o Lk LA

Yield  9a (41%) 9b (45%)  9c (32%)

Scheme 2 Todo-base introduction on 6

o CioHy6IN,O,P
NH MW =552.31 g.mol”
5 | o Colorless oil (0.35 g, 40 %)
(EtO>zF"'YT\O/\/Ov©
|
9a

BSD 02 085 F2P31CPD CDCI3 opt/topspin cristau 41

BRUKER
5
:; **% Current Data Parameters ***
T NAME ~ : final
EXPNO : 201
PROCNO  : 0
*** Acquisition Parameters ***
DATE t 03:08:32
DATE d =~ :  Jan 06 2009
NS : 16
ol : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFOI : 161.9836718 MHz
SOLVENT : CDCI3
sw : 200.4371 ppm
**% Processing Parameters ***
GB o 0.0000000
LB : 1.00 Hz
SI : 32768
s :
*** 1D NMR Plot Parameters ***
Start : 150.22 ppm
Stop : -50.22 ppm
SR : 0.01 Hz
SOLVENT : ?
W
g S
3 g
=
L L L L LR L L LA LA LA L L AR LA LN L) AR LA LA
130 110 90 70 50 30 10 -10 -30
(ppm)
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(3£)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-diox0-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a

o C 19H261N2O7P X
NH MW =552.31 g.mol
l A Colorless oil (0.35 g, 40 %)
o No
(EtO)P__~ o}
Y\O/\/
|
9a
BSD 02 085 F2PROTON CDCI3 opt/topspin cristau 41
BRUKER
> NN N AN O M AL AR AT A=A TADT=OSNA TN A IR N TN DX N IR
3 N P I R T R R EA LA R R R R
o AEHENNNNNSRARTTIATIINMMMNI NI NSRSONN S oS e n e NN ~S | *** Current Data Parameters ***
>N NN NN NN N A A A A S S S S S S S S SE T TR TR TR 0 00 00 60 00 0 0 060 60 60 60 00 N NS NS N N N N .
LLLLLLLLLLLLLLLLLLLLLLLLLLL%HJJJJJJJJ %’*“%HH NAME : final
L L EXPNO  : 202
PROCNO  : 0
*** Acquisition Parameters ***
DATE t : 03:11:40
DATE d  :  Jan 06 2009
NS : 16
o1 : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG : 71.8000031
SFO1 : 400.1324008 MHz
SOLVENT : CDCI3
Sw : 14.9831 ppm
**¥ Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
‘ SI : 32768
TI :
H *** 1D NMR Plot Parameters ***
Start : 10.66 ppm
H ‘ ‘ Stop : 0.89 ppm
‘ SR : 32.79 Hz
‘ H| W‘ L SOLVENT : ?
=
N
) S S oo oy wr% x| | o oo
& S =R == SIESIRIEES S
= S w | XX ~| % N )
= < N NN =S <2
= ~| = ~|~ NEIRIEA S
L L o o o L o e o L o e L B o o
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
(ppm)
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(4)-(IR,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-

iodoethylphosphonate 9a

O C1oHpIN,O7P
NH MW =552.31 g.mol
o l \ /go Colorless oil (0.35 g, 40 %)
(Et0>25\‘ﬂfo/\/ov©
|
9a

BSD 02 085 F2C134PT CDCI3 opt/topspin cristau 5

> ~ ~wn n o -n
> bl NN NS D VNN Ton oo O~
oo > Mo oo N OJTIT 0N 00 M 00 ~ & %
ksl o~ S T o~ SO SN T N ~GQ N0 S
o x XS NSNS S RNI2I™ VAN NN Lmmm
g S 2% 885 S SESE N BRI Zhog
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

(ppm)
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BRUKER

**% Current Data Parameters ***

NAME : final
EXPNO : 204
PROCNO  : 0

*** Acquisition Parameters ***
DATE t : 14:19:40
DATE d  :  Jan 06 2009

NS : 1024

ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :16384.0000000
SFOI : 100.6228298 MHz
SOLVENT  : CDCI3

sw : 238.3238 ppm
**% Processing Parameters ***
GB s 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start : 172.55 ppm
Stop : 12.17 ppm
SR : 105.23 Hz
SOLVENT : ?
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(4)-(IR,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-

iodoethylphosphonate 9a

MW = 552.31 g.mol
/g Colorless oil (0.35 g, 40 %)
Et0>2 \ﬁ /\/ov©
9a

CA...\BSD 02 085

————
—— ——

Shimadzu LCsolution Analysis Repor

Final gradient10-95 10pL.led

Acquired by - Admin
Sample Name : BSD02085
Sample ID : BSD02085
Tray# 1

Vail # -3
Injection Volume 10 ul

Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

- BSD 02 085 Final gradie
: Methode Pierre 2.lcm

: 06-01-09 grad10-95-2.lc
: bene repart.ler

: 06/01/2009 17:27:06

: 06/01/2009 18:29:01

Chromatogram

BSD02085 CALabSolutions\Data\Project | \Benedlcte\BSD 02 085 Final gradient10-95 10uL.led

mAU o o o . o L
o 3 —
~; : |
3 i i

25004 : !
[ |
it
- ER et IPDA Multi
o —— " —E - - - 2PDA Multi
;'_r""ﬁv':_*_‘f’fi_'i_r*ﬁv'—!— 71'_'_‘*'7—77_\‘
0 5 10 15 20 28
min
1 PDA Multi ! / 254nm 4nm
2 PDA Multi 2/ 213nm 4nm
Chromatogram
_ BSDO2085 C: \Labbnlutmns\Ddta\Pj}lecll\Benedlcte\BSD 02 085 Final gradient10-95 10uL fed
1 2
1 - |
250000071 \
| :
ﬂ \ |
i ! |
‘.‘ = o o ‘A O i
8 0% =2 |
| — o k ) o
- — e ——————— IPDAMult
0—:'— _— T — T T T —_— T T I ‘vi'_rﬂ
0 5 10 i5 20 25
min
| PDA Multi 2/ 213nm 4nm
PeakTable
PDA Ch2 213nm 4mn o
Pic | _Tempsret. T Haweur | + “Alre_ “Hauteur ur% | Adre e % | {
1| L8207 13146 Ioguel, 03370 0874
| 3159 79320 86657 | 0.204 "~ 0.387
3 ) 3852 17314, 2019321 0444 0945
L_ 4 7.3, 1_ 52261 28874 0.134 0,129
T 79061 3808054] 21705216 T ~ 98, 243 ~ 96.808
I 6 T 8ale] 83 6870 T0214] 0306
— o734 sar7[ _ seboel T 038 O 0.250]
S VY 67396, 0286 — 0301
[ Tma] — T 3mwesosl T 22420846' __100000]  _ 100.000]
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(4)-(IR,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-

iodoethylphosphonate 9a
@]

[N
(EtO)ZPY\O/\/O
|

MW = 552.31 g.mol’!
Colorless oil (0.35 g, 40 %)

9a
Q-TOF BSD 02 085 F2 / Mmono = 552.30
WPO7010901 128 (2.403) Cm (104:132)
;100 553.0
Yo
554.1
556.1
831 441.0
_fep 200 360 400 500 600 700 800 900
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(3£)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-diox0-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a
@]

I NH
(Eto)zp\ﬁo/\/o
|

9a

MW = 552.31 g.mol
Colorless oil (0.35 g, 40 %)

emental Lomposition Report

raye 1
Single Mass Analysis
Tolerance = 3.0 mDa / DBE: min =-5.03, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
50 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Q-TOF BSD 02 085 F2/ Mmono = 552.05 7-JAN-2009
JPO7010802 18 (0.350) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (1:21) TOF MS ES+
588.8692 1.43e4
100
%— 553.0607
4 |
554,0662
2 590.8762
o 5437911 5493137 | . 556.0561  >/0090 5750608 5831138 003.253%605.8934
L "—"7'r‘.\|\\|‘\| ‘l'V'r'l"'*"l ‘|\I\‘l\ I\\—“"_‘\l-‘\lw"lrr \\.‘l\\‘
540.0 550.0 560.0 570.0 580.0 590.0 600.0 610.0
Minimurn: -5.0
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa pPM DBE score Formula
553.0607  553.0601 0.6 1.1 7.5 1 Cl19 H27 N2 ©7 P I
553.0587 2.0 3.6 8.0 2 C17 H25 NS5 06 P I
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IL.3. (¥)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b
I, silylated base O Base
(EtO)ZIS\/AO/\/OBn %‘g:ﬁm» (EtO)zF"‘\/?\O/\/OBn

NHBz ! (+)9a-c

LA

6 (¢] (0]
Me
e {10 1
N™ ~O N™ "0

NS0
1 !
Yield  9a(41%) 9b (45%)  9c (32%)
Scheme 2 lodo-base introduction on 6
o CaoHIN,O7P
NH MW = 566.33 g.mol
L Colorless oil (0.81 g, 45 %)
(EORP A~ O
|
BSD 02 099 F3P31CPD CDCI3 opt/topspin cristau 35
BRUKER
N
"E **% Current Data Parameters ***
T NAME 3
EXPNO 210
PROCNO 0
*** dequisition Parameters ***
DATE ¢t 15:41:37
DATE d Jan 20 2009
DE 6.0 usec
DS 4
NS 16
Nuct 3P
ol 8098.78 Hz
02 1600.52 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFO1 : 161.9836718 MHz
W 200.4371 ppm
SW_h 32467.532 Hz
D 65536
**¥ Processing Parameters ***
GB 0.0000000
LB 1.00 Hz
PC 1.40
SF : 161.9755730 MHz
*** 1D NMR Plot Parameters ***
Start 150.22 ppm
gﬂ s Stop -50.22 ppm
g g SR 0.01 Hz
TP T T PP PP PP PP PP P PP e e e e e b e e e eyt PP 946
130 110 90 70 50 30 10 -10 -30 Hz_cm 1531.49

(ppm)
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(¥)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b
@]

M
Q §)§0 \/l::j 9b
(Eto)sz\o/\/o
[

BSD 02 099 F3PROTON CDCI3 opt/topspin cristau 38

MW = 566.33 g.mol’!
Colorless oil (0.81 g, 45 %)

BRUKER
N I e e R N T S bR b R R S T E DTS 3
RIS D RN b aiu Rt oS SRl e b e e P e e b e e e el i e
LLUHHHHHHHHLLLLLLLLLLLLLL&%JJJJJHJJJJJJ% NAME : sechage?
1 LI M1 m mm EXPNO . 210
PROCNO 0
*** Acquisition Parameters ***
DATE _t : 03:28:26
DATE d  : Jan 27 2009
DE : 6.0 usec
DS : 2
NS R 16
NUCI : 1H
ol : 2400.78 Hz
02 R 2470.97 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG o 143.6999969
SFO1 : 400.1324008 MHz
Sw : 14.9831 ppm
SW_h : 5995.204 Hz
D R 65536
**¥¥ Processing Parameters ***
GB : 0.0000000
LB : 0.10 Hz
PC R 1.00
SF : 400.1300353 MHz
l ‘ **% 1D NMR Plot Parameters ***
L Start R 9.30 ppm
§0 ~ NES S NN ) " ~ Stop : 0.17 ppm
) N NS S ST | Q = SR : 3532 Hz
= 2 I N SIS = ~ =
H“HQ“HH‘HH‘Q“"‘“‘HH‘HH‘HH‘"“H“HH'\"““*‘?‘HH‘HH‘HH‘HH‘H"“H‘HH‘HH“Hppmfm ’ 043
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 X 4.0 Hz_cm : 172.27
(ppm)

S11/78



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(¥)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b

o) C,oHysIN,O7P
7N MW = 566.33 g.mol”!

Colorless oil (0.81 g, 45 %
o Ao o (0.81 g, 45 %)
I

BSD 02 099 F3C13APT CDCI3 opt/topspin cristau 38

BRUKER
8 8 SSEEE 8 S IIERBIY T
::' g :: : : N : < E‘ OQO Q R S ?.'2 % @ 2 95 Q \g **% Current Data Parameters ***
< BRG] = 3 RREIILC RSP
= | NN | v e
EXPNO 211
PROCNO 0
*** Acquisition Parameters ***
DATE t 16:51:06
‘ DATE d Jan 27 2009
DE 6.0 usec
‘ ‘ DS 4
NS 1024
NUCI 13C
ol 10060.80 Hz
H 02 1600.52 Hz
‘ ‘ PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
‘ RG :23170.5000000
o SFO1 : 100.6228298 MHz
SW 238.3238 ppm
SW_h 23980.815 Hz
D 65536
*** Processing Parameters ***
GB 0.0000000
LB 1.00 Hz
PC 1.40
SF 100.6127690 MHz
*#% 1D NMR Plot Parameters ***
Start 219.17 ppm
Stop -19.18 ppm
SR 0.00 Hz
L e 5 s s e e s s B e B O B s s s B s S e 124
200 180 160 140 120 100 80 60 40 20 0 Hz_cm 1131.17
(ppm)
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(2)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-

iodoethylphosphonate 9b

O

A

C20H281N207P

MW = 566.33 g.mol’!
Colorless oil (0.81 g, 45 %)

EtO),P._ _~
(EtO)2 Y\O/\/O
I
[@-TOF ) BSD 02 099 F3 / Mmono = 566.07 2-FEB-2009
JP02020902 15 (0.286) Cm (15:22) TOF MS ES+
100+ 567.2 6.07e3
%_
1568.2
569.2
831 4411
0 T t ' s — + L il| T -~ T T l\ + s T r mfz
| 100 200 300 400 500 600 700 800 900 1000
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =4.0 mDa / DBE: min =-5.0, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
136 formula(e) evaluated with 3 results within limits (up to 50 closest results for each mass)
Q-TOF BSD 02 099 F3 / Mmono = 566.07 2-FEB-2009
JP02020903 24 (0.458) Cn (Cen,4, 80.00, Ar); Sm {Mn, 2x1.00); Cm (24:32) TOF MS ES+
567.0757 1.29e4
100
o) 588.8692
] 568.0801
J 569.0814
o 563.9232 | 573.0159 576.3534 g4 0630 584.1106585.0977 | 590-8708 592.8740595 2142 iz
_’_1||r|1\\||r ||ll“l’|4|\\lllilll‘l'||\|llwl IlTI[!IYYllII\rIIIIleT‘II\I|r
560.0 565.0 570.0 575.0 580.0 585.0 590.0 595.0
Minimum: -5.0
Maximum: 4.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
567.0757  567.0757 0.0 0.0 7.5 1 Cc20 H29 N2 07 P I
567.0744 1.3 2.3 8.0 2 Cl18 H27 N5 06 P I
567.0730 2.7 4.7 3.0 3 C17 H31 N 010 P I
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I1.4. (#)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy|-2-[2-(4-benzoylamino-2-0x0-2H-pyrimidin-1-yl)]-1-
iodoethylphosphonate 9¢

I, silylated base

O o O Base

i CH,Cl,, -30 °C to rt I
EtO),P. _~ OoBn —=——=———— (EtO),P. OBn
( )2 \/\O/\/ 32.25% 2! Y\O/\/

NHBz ! (+)9a-c

6 e} O
Me
Base = fLNH \fLNH ﬁN
o ke Lk,

Yield  9a (41%) 9b (45%)  9c (32%)
Scheme 2 lodo-base introduction on 6
O CyH31N;04IP

HN MW = 655.43 g.mol’!

"N White solid (620 mg, 32 %)

|
eIV
(EORP Ao O
|

BSD 03 011 FIP31CPD CDCI3 opt/topspin cristau 41

BRUKER
%
o
S *¥% Current Data Parameters ***
T NAME - 1
EXPNO : 210
PROCNO 0
*** Acquisition Parameters ***
DATE _t R 23:31:47
DATE d  : Mar 18 2009
DE : 6.0 usec
DS : 4
NS : 16
Nuct R 3P
ol : 8098.78 Hz
02 : 1600.52 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG : 8192.0000000
SFO1 : 161.9836718 MHz
SwW : 200.4371 ppm
SW_h : 32467.532 Hz
D : 65536
*** Processing Parameters ***
GB R 0.0000000
LB : 1.00 Hz
PC : 1.40
SF : 161.9755730 MHz
**% 1D NMR Plot Parameters ***
Start R 150.22 ppm
Stop : -50.22 ppm
SR : 0.01 Hz
AN B LY L L A L L LA LA M LA R A LA M LR sl ania bk s IR 946
130 110 90 70 50 30 10 -10 -30 Hz_cm : 1531.49

(ppm)
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C,6H31N;041P
MW = 655.43 g.mol’!
White solid (620 mg, 32 %)

(EtO), \‘/\O/\/o
|

BSD 03 011 FI+F2PROTON CDCI3 opt/topspin cristau 59

BRUKER
S e T e e e O R N R R R RN -
e AT T NS S T SIS S SRR R RXRBINNNREE S G Ee S oI nnnin AN AN~ Current Data Parameters ***
0 S D AN O - o
LU \ﬁgﬂ"—ﬂf %%AAFLJ EXPNO . 202
PROCNO  : 0
*** Acquisition Parameters ***
DATE t R 00:32:36
DATE d  : Mar 20 2009
DE : 6.0 usec
DS : 2
NS : 16
Nuct R 1H
ol : 2400.78 Hz
02 : 2470.97 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG : 64.0000000
SFO1 o 400.1324008 MHz
SwW : 14.9831 ppm
SW_h : 5995.204 Hz
D : 65536
*** Processing Parameters ***
GB R 0.0000000
LB : 0.10 Hz
PC : 1.00
SF : 400.1300334 MHz
‘ **% 1D NMR Plot Parameters ***
N L Start : 10.63 ppm
§0 QT FRTIN < A - < Stop : -0.00 ppm
2 SIS S M RIS < SR : 3337 He
= NNIN B 2 NN N =
wwwawawwwwwHw:w(\wlww‘\rwl’w\wwwwwwwHH\HH\H:\rw\.w‘rww?wHH\HH\HH\wa\wewwwwww ppm_cm 050
10.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 Hz_cm : 200.69
(ppm)
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C,6H31N;041P
MW = 655.43 g.mol’!
White solid (620 mg, 32 %)

9¢
(Eto)z \‘/\O/\/O\/©
|

BSD 03 011 F1+F2CI13APT CDCI3 opt/topspin cristau 59

) O IN N~y o
o~ AN Mm = ~ o™ M O™~
o QAN S~ N IS SN VoSO RN
S SN~ "o ~ % ANDS S¥YN9X S~
o W o g o N N N x ] NDY S9N 2IY?
o halichciaBa i iaial bl X M XXMM S
~ e e e e i e ] (= o NN oo v e N~~~
‘ { ‘ . I W f P
A A B L A E i R L RARRsaRa S
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

(ppm)
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BRUKER

*** Current Data Parameters ***

NAME : pursec
EXPNO R 201
PROCNO  : 0

*** equisition Parameters ***
DATE t : 00:29:26
DATE d  : Mar 20 2009

DE : 6.0 usec
DS : 4

NS R 256
NUCI : 13C

o1 : 10060.80 Hz
02 R 1600.52 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :16384.0000000
SFOI : 100.6228298 MHz
N4 o 2383238 ppm
SW_h R 23980.815 Hz
D : 65536

*** Processing Parameters ***
GB : 0.0000000

LB : 1.00 Hz
PC R 1.40

SF 2 100.6127690 MHz
**% 1D NMR Plot Parameters ***
Start : 173.11 ppm
Stop : 13.25 ppm
SR R 0.00 Hz
ppm_cm : 7.54
Hz_cm : 758.69
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O

|
9 N/go \/@ 9¢c
(EtO)ZPY'\O/\/O
|

———

Shimadzu LCsolution Analysis Report

C,6H31N;041P
MW = 655.43 g.mol’!
White solid (620 mg, 32 %)

C:\LabSolutions\Data\Project1\Beneédicte\BSD 03 011 grad.lcd

Acquired by
Sample Name
Sample 1D

Tray#

Vail #

Injection Volume
Data File Name
Methed File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

: Admin

:BSD 03 011

:BSD 03 011

1

185

10 UL

. BSD 03 011 grad.led
: Methode Pierre 2.lcm
: 01-04-09 grad10-95.Icb
: bene report.lcr

: 01/04/2009 17:05:28
1 01/04/2009 17:33.48

Chromatogram
BSD 03 011 C:ALabSolutions\Data\Project 1\Bénédicte\BSD 03 011 grad.lcd
mAU )
0~
-4 vy
2000 |_ &
| ;
1000—_ 1
b
T T T T i T T T I T T "‘-'I T T T T - i T T
0 3 10 15 20
min
I PDA Multi 1 /192nm 4nm
PeakTable
PDA Chl 192nm 4nm
Pic Temps rét Hauteur Aire % Hauteur Area %
1. 9.657 2305109 15658804 100.000 100.000
. Towal 2305109 15653804 100.000 100.000
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o C,6H3N;04IP
HN MW = 655.43 g.mol”!
N White solid (620 mg, 32 %)
|
9 N/go \/@ 9¢
(EtO)P O/\/O
|
Q-TOF BSD 03 011 F1&F2 / Mmono = 655.09 24-MAR-2009
JP24030907 11 (0.206) Cm (10:20) TOF MS ES+
100 656.2 1.04e4
657.2
L
% i
656.3
2022 2322
0 T ‘“\ T 1ll ll T ll T - T Tt T T > rob T T |1 |Ll m.’zi
100 200 300 400 500 600 700 800 900 1000 |
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o Cy6H31N;07IP

HNJ\© MW = 655.43 g.mol’
Cy

White solid (620 mg, 32 %)
|
9 N/&O v@ 9¢
(EtO)zPY‘\O/\/O
[

Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid results)
Tolerance =3.0 mDa / DBE: min =-5.0, max = 50.0
isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
166 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Q-TOF BSD 03 011 F1F2 / Mmono = 655.09 24-MAR-2009
JP24030908 37 (0.728) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (33:37) TOF MS ES+
656.1017 1.69e4

100

0/0__

: 657.1093
658.1134 686.8461
o 8510140 | 812550 6700991 672.9253 6761265 _ 682.0405_ | 688.8537690.0314 9043070
650.0 655.0 660.0 £65.0 670.0 675.0 680.0 685.0 690.0 695.0
Minimum: -5.0
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DRE Score Formula
656.1017  656.1023 -0.6 -0.9 12.5 1 C26 H32 N3 ©7 P
656.0996 2.1 3.2 8.0 2 C23 H34 N2 010 P
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IL.S.

For U and T: (84-85%)
AIBN, Bu 3SnH, PhMe, 5h, 70°C

(t)- 9a-c
For C-Bz:

a) AIBN, Bu 3SnH, PhMe, 5h, 70°C (66%)

b) MeONa, MeOH, 3h30, rt (79%)

For U and T: (86%-quant.)
Hp, Pd/C, 1mL.min ", EtOH

o}

(EtO),P

For C: (44%)

(EtO)

o}
]
P

\)\0/\/OH

Base

O/\/OBn
()- 10a-c

Base

BBr 3, CH 5Cl 5, 3h, -80°C 1o -30°C ®)-11a-c
Scheme 3 Reduction and debenzylation steps
o C1oH7N,O,P 1
NH MW =426.21 g.mol’
| PN Colorless oil (398 mg, 85 %)
O "NTT0 \/@ 10a
] <
EtO),P. - O
(EtO), ~ N
BSD 02 103 F3P31CPD CDCI3 opt/topspin cristau 44
2
%
S
3
z SR
= K|~
rrr. o~ r 7 r o ~+r o1 ~7v°+vor 1 ~rr+-r o ~orr 71 1~ r 1 1 1 1 1 1 " T " T T " T T T " T7T
52 48 44 40 36 32 28 24 20 16 12 8 4 0
(ppm)

S21/78

(+)-Diethyl 2-(2-(benzyloxy)ethoxy)-2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)ethylphosphonate 10a

BRUKER

*** Current Data Parameters ***

NAME : F2
EXPNO  : 211
PROCNO 0

*** Acquisition Parameters ***
DATE t 00:10:50
DATE d : Jan 23 2009

NS : 16

ol : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFOI1 : 161.9836718 MHz
SOLVENT : CDCI3

N/ : 200.4371 ppm
**% Processing Parameters ***
GB : 0.0000000

LB : 1.00 Hz

SI : 32768
TI :
**% |D NMR Plot Parameters ***

Start : 56.50 ppm
Stop : -1.49 ppm
SR : 0.01 Hz
SOLVENT : ?
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o CioHz7N,O,P

| NH
0 o
(EtO)P A5~ O
BSD 02 103 F2PROTON CDCI3 opt/topspin cristau 39

10a

MW =426.21 g.mol”!
Colorless oil (398 mg, 85 %)

BRUKER

**% Current Data Parameters ***

NN AN TN ANMNTII NN TOONO~NOUNTIONN NN NI~ DN N0 DN NN O 00NN oy~
N~ N O~ NS MDA O NN AONO NN N TN IAN ST TFTOLOR AT Y IO QA NN o™
AN N AN TN AT NI N AATSRXSTRAXRNLCNDISOCNFTFANNSTDIANN DA~ NN~
SOV FTSSTOITSTSTTOITSOARLVLC VOOV VN InInIRNnIntnln ST oo oEa e oy oo e oy~ ~ D6y oy oy~
N n i A Y FYFYFFYFF YT Foonoeogeieoesmmoeogeogee oo O NNNNNNNNNNNNN~N~S~S~~SS
\\\\\\\\\\\\\\\\\\\\\\\\LLLLLLLLLLLLLLLLLLLLLLLM%%%%%JJW_%%;;J’,,J
L 1 L — i
4[ M A p -
=
g
8 ~ ol S o e} ) o =
) N S| ~ =3 SN ~N S © St
= o 0| ™M ~ > e} ~ > o ©
S S > SIS NN = 3
S| ~| |~ ~ ~ ~ N 8
IR B B T B A B LI A B e
95 90 85 80 75 70 65 60 55 50 45 40 3 30 25 20 15 10 05

(ppm)

S22/78

NAME sechagel
EXPNO 212
PROCNO  : 0

*** equisition Parameters ***
DATE t 03:35:55

DATE d Jan 27 2009

DE 6.0 usec
DS 2

NS 16
NUCI IH

o1 2400.78 Hz
02 : 2470.97 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG 143.6999969
SFO1 400.1324008 MHz
N/a 14.9831 ppm
SW_h 5995.204 Hz
D 65536

**¥ Processing Parameters ***
GB 0.0000000

LB 0.10 Hz
PC 1.00

SF 400.1300348 MHz
*#% ]D NMR Plot Parameters ***
Start 9.99 ppm
Stop 0.11 ppm
SR 34.82 Hz
ppm_cm 047
Hz_cm 186.49
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o C19H,7N,O,P 1
| NH MW =426.21 g.mol’
o) N/&o

108 Colorless oil (398 mg, 85 %)
(EtO)ZFlg\/\O/\/O\/@

BSD 02 103 F2C134PT CDCI3 opt/topspin cristau 39

BRUKER
~ S NS avw N
8 S nS TOL ~ A R S o Ny
X ) DM\ ©XD X MeeMm X S =SS N S~
3 S Sn =nn 2 SE5ICN 3T 5As3 s $38
Q 2 25 IS g NN 8o & A AN o~ & | *** Current Data Parameters ***
~ ~ ~—~ o~~~ ~ BNNR N S8 oo o ~~
| N i B ol e I Y e R
EXPNO 213
PROCNO  : 0
*** Acquisition Parameters ***
DATE t 17:55:34
DATE _d Jan 27 2009
NS : 1024
o1 : 10060.80 Hz
H‘ PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
‘ RG :16384.0000000
‘ ‘ SFOI o 100.6228298 MHz
SOLVENT CDCI3
sw : 238.3238 ppm
I‘ ‘ ‘ **% Processing Parameters ***
‘ ‘ ‘ GB s 0.0000000
i l “ l } LB 1.00 Hz
v " ; " " i " st : 32768
TI :
*** 1D NMR Plot Parameters ***
Start : 173.06 ppm
Stop : 12.55 ppm
SR : 0.00 Hz
SOLVENT  : ?
IR A L e A R N S R R R R
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)
QTOF BSD 02 103 F2/ Mmono = 426.16 2-FEB-2009]
JP02020804 23 (0.441) Cm (16:24) TOF MS ES+ |
~ 4272 6.93e3:
100 ;
853.5
1854.5
o
428.2
655.5
7
3152
429.3
" 8675
441.2
332.2 - {
0— ‘ T 3 ‘ b ‘Ll T i - T T \“‘ ) » miz
100 200 300 400 500 600 _ 700 800 00 1000
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i C1sHyN,O-P
B% MW =426.21 g.mol”
o N /&O \/@ 10a Colorless oil (398 mg, 85 %)
(EORP Ao~ O
Elemental Composition Report rage |

Single Mass Analysis
Tolerance =4.0 mDa / DBE: min =-5.0, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
132 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)

Q-TOF BSD 02 10 F2 / Mmono = 426,16 2-FEB-2009
JP02020905 33 (0.653) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (32:42) TOF MS ES+
427.1633 3.45e4
100
%_
] 392.9154
! 4281701
4291745
o* 387.0041389.0004 29233000545 09,9524 419.3226 W 4411654 $44.1888
| e e AR S SEAALLAET A
380.0 390.0 400.0 410.0 420.0 430.0 440.0 450.0
Minimum: -5.0
Maximum: 4.0 5.0 50.0
Mass Calc. Mass mDa PPM DRE Score Formula
427.1633  427.1634 -0.1 -0.3 7.5 1 Cl19 H28 N2 ©O7 P
427.1621 1.2 2.9 8.0 2 Cl17 H26 N5 06 P
427.1607 Z.6 6.0 3.0 3 C16 H30 N 0l0 P
427.15%4 3.9 9.1 3.5 4 C14 HZ8 N4 0% P
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I1.6. (¥)-Diethyl 2-(2-(benzyloxy)ethoxy)-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-

yDethylphosphonate 10b

For U and T: (84-85%) o
1
P

Base

AIBN, Bu 3SnH, PhMe, 5h, 70°C
(£)- 9a-¢ 3 (EtO), \)\O/\/OBH

For C-Bz:
a) AIBN, Bu 3SnH, PhMe, 5h, 70°C (66%)
b) MeONa, MeCH, 3h30, rt (79%)

For U and T: (86%-quant.)

H,, Pd/C, 1mL.min !, EtOH Q
(EtO),P

For C: (44%)
BBr 3, CH ,Cl 5, 3h, -80°C to -30°C

Scheme 3 Reduction and debenzylation steps

O

| NH
Q N/go Q 10b
(EtO)P Ay~ O

BSD 02 105 FIP31CPD CDCI3 opt/topspin cristau 46

(x)- 10a-c

Base

O/\/OH

(x)- 11a-c

CyoHoN,0,P
MW = 440.44 g.mol
Colorless (416 mg, 84 %)

23.2068

38

(ppm)

L s B e B B B B B B BB B B B B B L N N B
6 2 2 0

S25/78

BRUKER

**% Current Data Parameters ***

NAME : F1
EXPNO : 214
PROCNO  : 0

**% Acquisition Parameters ***
DATE t 00:28:53
DATE d  :  Jan 23 2009

NS : 16

o1 : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :13004.0000000
SFOI : 161.9836718 MHz
SOLVENT : CDCI3

Sw : 200.4371 ppm

**% Processing Parameters ***
GB : 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start : 38.87 ppm
Stop : 7.77 ppm
SR : 0.01 Hz
SOLVENT : ?
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O
NH CyH2oN,O7P
N ‘b MW = 440.44 g.mol’!
Q@ N0 Colorless (416 mg, 84 %)
(BORP Ao~ 0

BSD 02 105 F2PROTON CDCI3 opt/topspin cristau 40

BRUKER
R b b R R N e e R e o e R R R < -
S AN TSSSSSSSSa e 80 eE e RN N R AR R N RARTEN M AHANNNNNNNS =R G~ Current Data Parameters ***
T“TT“TT“TT’777777T’7'FT"'FT"'FT”'FT”'FT"T”"L"L'E'C'E"CTTTTTTTTTTETTTTNN';;L:;%;;_LJ:JQ NAME  :  sechagel
L L I L} Tim I EXPNO . 214
PROCNO 0
*** dequisition Parameters ***
DATE t 03:43:38
DATE d Jan 27 2009
DE 6.0 usec
DS 2
NS 16
NUCI IH
ol 2400.78 Hz
02 2470.97 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG 90.5000000
SFO1 400.1324008 MHz
sw 14.9831 ppm
SW_h 5995.204 Hz
D 65536
*** Processing Parameters ***
GB 0.0000000
LB 0.10 Hz
PC 1.00
H SF 400.1300332 MHz
Jﬂ ‘ **% |D NMR Plot Parameters ***
I | Start 10.33 ppm
g © © - - . o - Stop 0.02 ppm
b g § S § 5 E g SR 33.16 Hz
HwHHHH\Q“HHH\HHHV‘;WHHHH: e o, \““\““\‘T\I“\‘(‘h“\“\c“‘\““ ppm_cm 049
10.0 9.0 8.0 7.0 6.0 5.0 Hz_cm 194.57
(ppm)
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O

M
o) N/go

1] z
(EO)P A ~_O

BSD 02 105 F2C134PT CDCI3 opt/topspin cristau 40

C,0HzoN,O,P
MW = 440.44 g.mol’!
Colorless (416 mg, 84 %)

>N el N~~~y ~
R S SNYIR $ T 8 TRERS ]2 328
o o LN N =) v v oo e m o ~ =\
o S N o5 N ~ S 4§ 8msSS =R Sed
o ) MmN NNy ~ ~ M %0 NN~ o~ oo
~ ~ ——— ~ o0 N QS e oo ~~~
Y 0 L U
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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**% Current Data Parameters ***

NAME sechagel
EXPNO : 215
PROCNO  : 0

*** Acquisition Parameters ***
DATE t 19:00:03
DATE _d Jan 27 2009

NS : 1024

ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :23170.5000000
SFOI : 100.6228298 MHz
SOLVENT  : CDCI3

sw : 238.3238 ppm
**% Processing Parameters ***
GB : 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start : 175.88 ppm
Stop : 5.42 ppm
SR : 0.00 Hz
SOLVENT  : ?



C,0HzoN,O,P
MW = 440.44 g.mol’!
Colorless (416 mg, 84 %)

10b

NH
o

O

(EtO)ZP\/'\O/\/O
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O
NH Cy0HzoN,0,P
N MW = 440.44 g.mol’!
O N O 10b o
e o Colorless (416 mg, 84 %)
( 2 \/\O/\/
Q-TOF ~ BSD 02105 F2/ Mmono = 440.17 o 2-FEB-2009
JP02020906 7 (0.134) Cm (2:36) TOF MS ES+
100+ 441.2 881.5 2.55e4
8625
0'}"]_
l442.3
683.5
443.3
2892 3150 g 895.5
455.3
7 897.5 [
0 T {I T - T I'ir"l"'lL T T T T "LnLl T TR mefZI
100 200 300 400 500 600 700 800 900 1000 |

e
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o]
NH CyH2oN,O7P .
L ‘b MW = 440.44 g.mol’
o "N"o Q Colorless (416 mg, 84 %)
(BtORP A~ O
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =4.0 mDa / DBE: min =-5.0, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
136 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)
Q-TOF BSD 02 105 F2 / Mmono = 440.17 2-FEB-2009
JP02020907 45 (0.846) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (43:46) TOF MS ES+
100— 441.1790 1.36e4
0/_
’ 392.9154
442 1863
443.1918
ol 387.0023380.0029 | 3349239 4011587 409455,  414.6840 427.1707 430.8644 % 455.0051
380.0 390.0 400.0 410.0 4200 4300 4400 | 4500
Minimum: -5.0
Maximum: 4.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
441.1790  441.1791 -0.1 -0.1 7.5 1 €20 H30 N2 07 P
441.1777 1.3 2.9 8.0 2 Cl8 H2B N5 06 P
441.1764 2.6 5.9 3.0 3 €17 H32 N 010 P
441.1750 4,0 9.0 3.5 a C15 H30 N4 09 P
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IL.7. (¥)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-o0xo-2H-pyrimidin-1-yl)]ethylphosphonate
Bz-10c¢

For U and T: (84-85%)

AIBN, Bu 5SnH, PhMe, 5h, 70°C pase
(£)- 9a-c (E‘O)ZP\)\ ~-OBn
For C-Bz: (£)- 10a<
a) AIBN, Bu 3SnH, Phie, 5h, 70°C (66%)
b) MeONa, MeOH, 3h30, rt (79%)
For U and T: (86%-quant.)
Hy, PA/C, 1mL.min-!, EtOH G Base
EORP I~ _OH
For C: (44%) (*)- 11a

BBr 3, CH ,Cl 5, 3h, -80°C to -30°C

Scheme 3 Reduction and debenzylation steps

C,6H3,N;0,P
MW = 529.53 g.mol”
White solid (177 mg, 66 %)

\/@ Bz-10c
(Eto)zp\/\o/\/o

BSD 03 019 F2P31CPD CDCI3 opt/topspin cristau 3

BRUKER

2

“ *0 Current Data Parameters ***

h NAME - P2
EXPNO - 203
PROCNO 0
4% Acquisition Parameters ***
DATEt :  23:4843
DATEd  : Mar 252009
DE : 6.0 usec
DS : 4
NS : 16
Nuer 3P
o1 o 809878 Hz
02 : 1600.52 Hz
PROBHD 5 mm PAQNP Switch-1H Z-GRD Z84(
RG © 4597.6000977
SFOI 1619836718 MHz
sw S 2004371 ppm
W c o 32467.532Hz
™ : 65536
*0% Processing Parameters ***
GB < 0.0000000
LB : 1.00 Hz
PC : 140
SF o 1619755730 Mz
% 1) NMR Plot Parameters ***
Start : 150.22 ppm
Stop : -50.22 ppm
SR : 0.01 Hz
ppm_em - 9.50
Heem 1538.75

(ppm)
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(¥)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10¢

C,6H3,N;0,P
MW = 529.53 g.mol
White solid (177 mg, 66 %)

V@ Bz-10¢
(EtO)zP\/\O/\/o

BSD 03 019 F2PROTON CDCI3 opt/topspin cristau 3

BRUKER
e R e e N N S RN S B P R R D R S SN D A
R e e e N N R R E R R R R R R
S eSS TS S S S S S S SR NANNN ST RN R A AT IITRIIANRMAqONGGN NN S~~~ | ***Curent Data Parameters ***
B E G F ¥ ¥ Y Y Y Y Y Y Y Y YR o5 o5 o o o o o 05 05 05 05 05 05 05 05 05 O O O O O OO OO O OO OO O] S S S S S S N~
\\\\\\\\\\\\\\\\\\\\\\\\\\LLLLLLLLLLLLLLLLLLLMW NAME : F2
L I L L L EXPNO N 204
010 0O T~ QO N Y O~ MmN T PROCNO - 0
P ~ ~
NN n DO g N i NGRnnIS o NN T T Y N wk foauisition Par Kok
NS N AN Y~ S Y BFNS PGS FHBES~A Y~ cquisition Parameters
SS22EE2355% SITSSSY 3gissssss DaTE 2sts2
[ 251
AN NNN NS ~ ~ ~ a
NN RN ENENENEN] —_—————— 50 e 1 50 0 e o
‘{\‘HH/X L&Aﬁ‘aagﬁw XIMES RIS DATE d  : Mar 252009

3.6

LLLJA#;%V
‘ DE : 6.0 usec
u S W
NS : 16
NuUCH : 1H
‘ ‘ ‘ ‘ ‘ ‘ ‘ o1 : 2400.78 Hz
‘ Il | H‘ | ‘ 02 s 9
‘ ‘ ‘ ‘ PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
‘ RG © 57.0000000
sFol © 400.1324008 MHz
PV RIS sw : 14.9831 ppm
SW_h o 5995204 Hz
(ppm) ‘ ‘ .
T r T T T 1 T T

H ™ : 65536

7.5 (ppm) ‘ #%% Processing Parameters ***
(ppm) 22 GB : 0.0000000
( LB : 0.10 Hz
PC : 1.00
'H “ SF  400.1300306 MHz
| ‘ *%% | D NMR Plot Parameters ***
L N Start : 10.28 ppm
3 Stoj : 0.04 ppm
) HEEE S SIREER z . o
N QB X[Z S IR RIS N SR : 30.65 Hz
= SR S SHEIEEIE ~
=l =] S| = = NIENNN S ppm_em - 0.49
R IR R I i e o B A R A B o
10.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 Hzem  : 194.18

(ppm)
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(¥)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10¢

C,6H3,N;0,P
MW = 529.53 g.mol
White solid (177 mg, 66 %)

V@ Bz-10¢
(EtO)zP\/\O/\/o

BSD 02 019 F2C13APT CDCI3 opt/topspin cristau 35

BRUKER
QY IITNRITI ~ SN Nn T o N oo ~o
N N NO Mmoo My S KNS Samts M oS
I ShmSawihe S aYn Syme N =
d IRNEERNN woass daa o3 S %% Current Data Parameters ***
EERURCECEREA R R RN © NSQ8 S\ nen ==
| e SN IS S ”
EXPNO  : 210
PROCNO ~ : 0
2 ® Ve xk gequisition P .
'&u. 3 x P'v\ﬂ % ‘ Noxe - cquisition Parameters
K K] INENEN SIS N DATE :  15:27:19
< 2 JNENEN] a=SS =9 -
‘ ‘ HH ‘ JIIZ § § DATE d  : Mar 262009
H ‘ ‘ H ‘ ‘ DE : 6.0 usec
‘ ‘ ‘ DS : 4
‘ ‘ ‘ NS : 1028
‘ NuUCH : nc
o1 o 10060.80 Hz
‘ 02 : 1600.52 Hz
e PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
129.0 1280 = = RG +16384.0000000
R
(ppm) 62.5 62.0 16.4 SFOI 1006228298 MHz
‘ (ppm) (ppm) sw : 238.3238 ppm
| SW_h o 23980815 Hz
u ™ : 65536
o~ % ~
Y GB S 0.0000000
< R
oD LB : 1.00 Hz
o~ Rl
‘ ‘ PC : 140
SF  100.6127690 MHz
*#% | D NMR Plot Parameters ***
Start : 219.17 ppm
o
Stop : -19.18 ppm
(opm) SR : 0.00 Hz
ppm_cm : 11.30
—_—_———————————————— e ————————————————— i
200 180 160 140 120 100 80 60 40 20 0 Hz_cm : 1136.53
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(¥)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10¢

O
HN CaH3N;04P
(gN MW = 529.53 g.mol”
I
O N/go

White solid (177 mg, 66 %)
\/@ Bz-10¢
I =
(EORP A~ O

Q-TOF BSD 03 0198 F2 f Mmono = 529.18 1-APR-2009
JPD1040903 8 (0.152) Cm (7:21) TOF MS ES+
530.3 1.1%e4
100 |
e
1531.3
o
§32.4
5442
3152 44‘[-3 {
0 \' T T l T £ T T L T et r e T T T b miz !
100 200 300 400 500 600 700 800 900 1000

S34/78



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(¥)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10¢

O
HN CyH3N;04P ]
MW = 529.53 g.mol’
(g N White solid (177 mg, 66 %)
(@] N/gO

Bz-10c
(EtO)zF'J\/f\O/\/O

Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance =3.0 mDa / DBE: min =-5.0, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Moncisofopic Mass, Odd and Even Electron lons
126 formuia(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Q-TOF BSD 03 019 F2 / Mmono = 529,18 1-APR-2009
JPO1040904 9 (0.170) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (8:15) TOF MS ES+
530.2060 1.12¢4

100
]

0/6 —

490.8923 531.2103

] 532.2165

q 492 855

ol 9% 4gse516 9928950 4072321 507.8071 515.1206.518.3802 528.8533 538.1413 iy

T e T e T T o T T PR T (F T e e e e e

480.0 485.0 490.0 485.0 500.0 505.0 510.0 515.0 520.0 525.0 530.0 535.0 540.0

Minimum: -5.0
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
530.2060 530.205¢ 0.4 0.7 12.5 1 C26 H33 N3 07 P
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IL.8. (¥)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10c
For U and T: (84-85%)
AIBN, Bu 3SnH, PhMe, 5h, 70°C g fee

(+)- 9a-c (EtO),P. o ~08Bn
For C-Bz: (£)- 10a
a) AIBN, Bu 3SnH, PhMe, 5h, 70°C (66%)
b) MeONa, MeOH, 3h30, rt (79%)
For U and T: (86%-quant.)
Ha, PA/C, 1mL.min ", EtOH Q Base

(EtO)ZP\)\O ~_OH

For C: (44%) (®)- 11a<

BBr 5, CH ,Cl 5, 3h, -80°C to -30°C

Scheme 3 Reduction and debenzylation steps

NH,
h
0 r;l’&o v@ 10c
(EtORP A~ O

BSD 03 055 Orga 2P31CPD CDCI3 opt/iopspin cristau 55

C19H8N304P
MW = 425.43 g.mol
Colorless oil (240 mg, 79 %)

24.0204

Integral
]
0.00

S36/78

BRUKER

*** Current Data Parameters ***

NAME final
EXPNO 203
PROCNO 0

*** Acquisition Parameters ***
DATE t 06:49:13
DATE d  : May 13 2009

NS : 16

ol : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFOI1 : 161.9836718 MHz
SOLVENT : CDCI3

Sw : 200.4371 ppm
**% Processing Parameters ***
GB 0.0000000

LB : 1.00 Hz

SI : 32768
TI :
**% |D NMR Plot Parameters ***

Start 57.74 ppm
Stop -2.29 ppm
SR : 0.01 Hz
SOLVENT  : ?
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(£)-Diethyl 2-(4-amino-2-ox0-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10¢

NH2 C19H28N306P
ﬁN MW = 425.43 g.mol”!
3 0,
o ’go 100 Colorless oil (240 mg, 79 %)
(EO)P Ay~ O (j

BSD 03 055 Orga 2PROTON CDCI3 opt/topspin cristau 55

BRUKER
NYO XN~~~ N AN O SN e RSN AMNM AN N O NIMOIOATTOTTAALAS N~y
SERLATRS] RS SR RN RIS S LR NI RIS SRR IN2IICENRRSSILSERR
AR R RER RN S S AN RN TS S S S SSRAIA O R R R R R N R AT ITNNNGN QNS ~~ | ***Current Data Parameters ***
N N N N N NN SSStm 1 1  F F Y Y Y Y Y 05 05 05 05 05 05 o5 05 05 05 05 05 05 05 05 05 05 05 on O O O O O O =SS S S~ .
MS\LLLLLLLLLLLLLL JJJJJJJJJW%QQ,LJ %ﬁ‘% NAME : final
-] EXPNO 204
PROCNO  : 0
**% Acquisition Parameters ***
DATE t : 06:52:33
DATE d  : May 13 2009
NS : 16
ol : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG o 161.3000031
SFOI : 400.1324008 MHz
SOLVENT : CDCI3
Sw : 14.9831 ppm
**¥ Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
**% |D NMR Plot Parameters ***
Start : 8.40 ppm
Stop : 0.66 ppm
SR : 34.45 Hz
SOLVENT : ?
=
3
B glls SIES IR 2 8
2 S| = wllx o I ) x N
= S| S QX N « N N <
~|| v 3| ~ - o o
L B e T L T o e o o e A L B L B e L o S 0 0
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
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(£)-Diethyl 2-(4-amino-2-ox0-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10¢

NH,
h
0 I;J’J*o \/@ 10c
(EORP A~ O

BSD 03 055 Orga 2C134APT CDCI3 opt/topspin cristau 55

CioHzsN304P
MW = 425.43 g.mol’!

Colorless oil (240 mg, 79 %)

o el ooy ey oo

~ o o o~ e =y o oy o X N

~ N S SO el <) S~ N o0~ X~

ksl > MmOy N o~ o~ RS ~ SN~ o ~ 0

i) ) SN NN B < N AHOO Rl NN

< 2 I I3 & & TEE QYIS A= <2
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

(ppm)
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**% Current Data Parameters ***

NAME final
EXPNO : 205
PROCNO 0

**% Acquisition Parameters ***
DATE t 13:00:17
DATE d  : May 13 2009

NS : 1024

ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :16384.0000000
SFOI : 100.6228298 MHz
SOLVENT : CDCI3

Sw : 238.3238 ppm
**¥ Processing Parameters ***
GB o 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start 172.92 ppm
Stop 6.37 ppm
SR : 0.00 Hz
SOLVENT : ?
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(£)-Diethyl 2-(4-amino-2-ox0-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10¢

NH2 C19H28N306P
SN MW = 425.43 g.mol’!
| A Colorless oil (240 mg, 79 %)
o SN o \/@ 10¢c
I =
EtO),P. - O
(EtO), N e
Q-TOF BSD 03 055 orga 2 | Mmono = 425.17 18-MAY-2009
JP18050903 25 (0.683) Cm (29:35) TOF MS ES+
100 4263 1.88¢3
My
cyﬂ’
8516
M H_l ¥
4273
lg52.6
o~
§53.7
4160 428.3 6390
il . . |
T T T T T T T T e - 1 Miz
100 200 300 400 500 600 700 800 900 1000
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(£)-Diethyl 2-(4-amino-2-ox0-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10¢

NH2 C19H23N306P
ka MW =425.43 g.mol
- 0
o /&O 100 Colorless oil (240 mg, 79 %)
(EO)P A g~ O (j

’EIementaE Compeosition Report Page 1
/ Single Mass Analysis (displaying only valid results)
Tolerance = 3.0 mDa / DBE: min = -5.0, max = 50.0
Isctope cluster parameters: Separation = 1.0 Abundance = 1.0%

Mongcisotopic Mass, Odd and Even Electron lons
133 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Q-TOF BS3D 03 055 orga 2 / Mmona = 425.17 18-MAY-2009
JP18050904 20 {0.375) Cn (Cen,4, 80.00, Ar}; Sm {Mn, 2x1.00}; Cm (17:50) TOF MS ES+
426.1791 1.84e4
100+
%,
392.9154 427.1854
i 428.1852
0 391.2932 4946188 397.8856 405.2119  409.9258 412.1753 415.6353 425.9398 / 434.0789 436.34?1?/2
IR e o A I o o e B MR8 B Bt e 0 2 o 2 e e e o B S
390.0 395.0 400.0 405.0 4100 415.0 420.0 425.0 430.0 435.0
Minimum: -5.0
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
426.,1791 426.1794 -0.3 -0.7 7.5 1 Cl9 H29 N3 06 p 4
426,1767 2.4 5.6 3.0 2 Cleé H31 N2 09 P
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I1.9. (¥)-Diethyl 2-(2,4-dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a

For U and T: (84-85%)
AIBN, Bu 3SnH, PhMe, 5h, 70°C

(t)- 9a-c

For C-Bz:

a) AIBN, Bu 3SnH, PhMe, 5h, 70°C (66%)
b) MeONa, MeOH, 3h30, rt (79%)

For U and T: (86%-quant.)
Hp, Pd/C, 1mL.min ", EtOH

For C: (44%)
BBr 3, CH ,Cl ,, 3h, -80°C to -30°C

Scheme 3 Reduction and debenzylation steps

1 =
(EtO)P Ay~ -OH

BSD 02 115-1P31CPD CDCI3 opt/topspin cristau 34

(EtO)

o}

(EtO),P

o}
]
P

Base

O/\/OBn

()- 10a-c

Base
\)\O /\/OH

()- 1Ma-c

CioHyN,O,P
MW = 336.28 g.mol
Colorless (43 mg, quantitative yield)

24.6260

S41/78
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*** Current Data Parameters ***

NAME : FULLH2~1
EXPNO  : 201
PROCNO 0

*** Acquisition Parameters ***
DATE t : 07:33:45
DATE d  : Feb 022009

NS : 16

ol : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :10321.2998047
SFOI1 : 161.9836718 MHz
SOLVENT : CDCI3

Sw : 200.4371 ppm
**¥ Processing Parameters ***
GB : 0.0000000

LB : 1.00 Hz

SI : 32768
TI :
**% |D NMR Plot Parameters ***

Start : 53.90 ppm
Stop : 1.56 ppm
SR : 0.01 Hz
SOLVENT : ?
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(¥)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a
@]

NH C1oHN,O4P
N a MW = 336.28 g.mol’!
N N © Colorless (43 mg, quantitative yield)
(EtO)P Ay~ OH

BSD 02 115-2PROTON CDCI3 opt/topspin cristau 28

9.7647
4062
3861
0486
0349
0203

—
2

gc 2 % SRS N I e) ke e
& S = SIS N wle IN I
N 5 5§ SERE 3 5
= ~ SIS ~| | w] = =~
L e T A e e O N L B e
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
(ppm)
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BRUKER

**% Current Data Parameters ***

NAME : sech2
EXPNO : 201
PROCNO  : 0

**% Acquisition Parameters ***
DATE t : 03:37:52
DATE d  : Feb 132009

NS : 16

o1 : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG o 80.5999985
SFOI : 400.1324008 MHz
SOLVENT : CDCI3

Sw : 14.9831 ppm
**¥ Processing Parameters ***
GB s 0.0000000
LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start : 10.45 ppm
Stop : 0.81 ppm
SR : 26.28 Hz
SOLVENT  : ?
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(¥)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a
@]

I NH
9 N /&O 11a
(EtO)P A~ OH

BSD 02 115C134PT CDCI3 opt/topspin cristau 14

Ci,H;1N,0O,P
MW = 336.28 g.mol’

Colorless (43 mg, quantitative yield)

=3 ~ o~ Q. ~
< % N oo ™ AN~ ~ 0 ~O XD oo N ~t 0
el ~ =) SN > TASS MmN~ o o~ NS Y
~ La} el S ~ no N S~~~ YT ~o ~Q oy
o S o8 S IS SNSR i hwenNwn N RN
o v o~ ~N =l ~NNN o N oS oo~ O e oo
~ ~ ~ ~~ ~ CNNK N oo oo ~——~~
I
T T T T T e
160 150 140 130 120 110 100 90 80 70 60 50 40 30
(ppm)

S43/78

BRUKER

**% Current Data Parameters ***

NAME : 13C
EXPNO  : 230
PROCNO 0

**% Acquisition Parameters ***
DATE t : 13:57:25
DATE d  : Feb 192009

NS : 1024

ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :16384.0000000
SFOI : 100.6228298 MHz
SOLVENT : CDCI3

Sw : 238.3238 ppm
**¥ Processing Parameters ***
GB o 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start : 171.71 ppm
Stop : 10.80 ppm
SR : 0.00 Hz
SOLVENT : ?



in-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a

imi

Colorless (43 mg, quantitative yield)

Ci,H;1N,0O,P
MW = 336.28 g.mol’

11a

(EtO)P Ay~ OH

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
(¥)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyr
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(¥)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a
@]

Ci,H;1N,0O,P

NH
| /§ 11a MW = 336.28 g.mol’
EO FI? N o oH Colorless (43 mg, quantitative yield)
(EtO), A T
Q-TOF ) BSD 02 115 / Mmono = 336.11 - 24-FEB-2009
J924020903 12 (0.228) Cm (9:22) TOF MS ES+
100 337.2 2.51e3
|, 673.4
! 1l - &
| ik FARERE!
|
| 1
ﬂ,ln {
695.4
PTIRL
359.2
-4
Finee \ 696.4
. 1275.12g3 2 697.4
Za 3602 499.3 ’
0 | | L T SPU I RO Y SRS W Ll Jln‘ S S miz
100 200 300 400 500 600 700 800 900 1000 |
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(¥)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a
@]

NH Ci2HpN,O7P
o ’ N,go 1a g/l\iv =336.28 gmol’
(EtO)ZFI)l\/?\O/\/OH olorless (43 mg, quantitative yield)
.
£lemental Composition Report Page 1

J/ Single Mass Analysis
Tolerance = 3.0 mDa / DBE: min =-5.0, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
98 formula(e) evaluated with 3 results within limits (up to 50 closest results for each mass)

Q-TOF BSOD 02 115/ Mmono = 336.11 24-FEB-2009
J924020904 114 (2.196) Cn (Cen 4, 80.0C, Ar); Sm (Mn, 2x1.0C); Cm (112:114) TOF MS ES+
7. 1.13e3
100~ 294.9385 337.1168 e
1 307.2436
%
294‘1363
] 336.0791 338.1295
2951995 10 1071 ! 3121609 334.8390 | f o
! . 3050566 | 313.1632 : J .339.1497 ]
0- 'f‘ H—rﬁ—é‘ﬁwrr:wﬁ-ﬁfj—ﬁTv—Jj;ﬁT—rﬂ;lgjmgg—w ?[3-1;2-1?5\%"“ m\: T Lt T miz

v : T |
295.0 300.0 305.0 310.0 315.0 320.0 325.0 330.0 335.0 340.0 345.0
Minimum: -5.0
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
337.1158 337.1165 -0.7 -2.0 3.5 1 €12 H22 N2 07 P
337.1151 0.7 2.0 4.0 2 Ccl10 H20 NS5 06 P
337.1138 2.0 6.0 -1.0C 3 C9 H24 N 010 P
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11.10. (¥)-Diethyl

phonate 11b

For U and T: (84-85%)
AIBN, Bu 3SnH, PhMe, 5h, 70°C

(+)- 9a-c

For C-Bz:

a) AIBN, Bu 3SnH, PhMe, 5h, 70°C (66%)
b) MeONa, MeOH, 3h30, rt (79%)

For U and T: (86%-quant.)

Hp, Pd/C, 1mL.min ", EtOH

For C: (44%)

BBr 3, CH ,Cl 5, 3h, -80°C to -30°C

Scheme 3 Reduction and debenzylation steps

(EtO)ZIIDI

(x)- 11a-c

Base

(EtO)2 \)\0/\/OBn
(x)- 10a-c

Base

O/\/OH

O
\ﬁNH Ci3H3N,0,P 1
o N/g 11b MW:350.§1 g.mol
EoLh oH Colorless oil (33 mg, 86 %)
(EtO), N
bsd02117-2eme hydrogenolyse
31P CPD CDCI3
faa)
g
3
e 60 ss 5o 45 40 35 30 25 20 45 10 5 0 5 a0 15
(ppm)

S47/78

2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphos-

BRUKER

**% Current Data Parameters ***

NAME : exp2
EXPNO : 221
PROCNO 0

**% Acquisition Parameters ***
DATE ¢t 09:47:50
DATE d  : Feb 052009

NS : 16

ol : -5062.76 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG :10321.2998047
SFOI : 101.2494172 MHz
SOLVENT : CDCI3

Sw : 401.4878 ppm
**% Processing Parameters ***
GB o 0.0000000

LB : 1.00 Hz

SI : 32768
TI :
**% |D NMR Plot Parameters ***

Start : 69.44 ppm
Stop : -18.87 ppm
SR : 0.00 Hz
SOLVENT : ?
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(£)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b
(0]

7 ONH Ci3H3N,O,P ;
N/go 11b MW = 350.31 g.mol

0o Colorless oil (33 mg, 86 %)
(EO)P Ay~ OH

BSD 02 117-2PROTON CDCI3 opt/topspin cristau 29

BRUKER
N S X O AN NN AT O UM MR AT NDINOMETNOARON NN T MU M N0 NS~ ~
B R N I e R D R I R R R R D R R R R N R R N
NSl eSS Nt e NS OSSN N S O S C e S I ITTTTIFMMARAONNNN NN~ ~—~ma QN | Current Data Parameters ***
NS S S S S S S ¥ ¥ ¥ YT FFYFFYYYYYHosogosogogosososodosodododod oo oo oo oo oo oo o o~ o~~~ .
\\H\\HHH\H\H\HHH\HLLLLLLLLLLLLJ-J-J-J%%AH)%% NAME : sechl
ol L = EXPNO  : 202
PROCNO  : 0
**% Acquisition Parameters ***
DATE t : 03:45:15
DATE d  : Feb 132009
NS : 16
ol : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG o 71.8000031
SFOI : 400.1324008 MHz
SOLVENT : CDCI3
Sw : 14.9831 ppm
**¥ Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
H st : 32768
TI :
**% |D NMR Plot Parameters ***
Start : 10.67 ppm
Stop : 0.89 ppm
SR : 25.24 Hz
i SOLVENT : ?
-
§ o
g 8 2 N Qe &= SR N
2 .\, Y N NIEIEEIES S| X Q
= * ) Q IR el <
S S I S| [ ai]~ IR S
L o L B L B o 0 S N 0 A S N R
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
(ppm)
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(£)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b
(0]

| NH Ci3H3N,0,P 1

MW = 350.31 g.mol

/§O 11b 21 g.mo .

0o Colorless oil (33 mg, 86 %)
(EtO)ZPv\O/\/OH

BSD 02 117C134PT CDCI3 opt/topspin cristau 15

BRUKER
o
NAME : 13C
| | VST I B I P e .
‘ PROCNO  : 0
**% Acquisition Parameters ***
DATE t : 15:01:56
DATE d  : Feb 192009
NS : 1024
o1 : 10060.80 Hz
H‘ PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
‘ RG :16384.0000000
‘ ‘ ‘ SFOI : 100.6228298 MHz
SOLVENT : CDCI3
Sw : 238.3238 ppm
**¥ Processing Parameters ***
GB s 0.0000000
I | LB : 1.00 Hz
! st : 32768
TI :
**% |D NMR Plot Parameters ***
Start : 170.37 ppm
Stop : 0.58 ppm
SR : 0.00 Hz
SOLVENT  : ?

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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(¥)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b

3
g
en
A
Q3
N3
S
Tz
O S

11b

Colorless oil (33 mg, 86 %)

(EtO)P A g~ OH
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(£)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b
(0]

\f’LNH C13H23N207P N
/go 11b MW = 350.31 g.mol

EO F.? N oH Colorless oil (33 mg, 86 %)
ATOF T BSD 02117/ Mmono = 35042 ~ 24FEB-2009 /
JP24020805 128 (2.446) Cm (127:145) meno =350.12 Z%iEN?SZEuSu*-B‘
100- 351.2 1.4?e4‘
Myl ‘

7014 |
‘ 2+ t-ﬂ " ‘

|
|
|
|
|

Y%
7‘ 7024
| 723.4
‘ 2892 3522 3 N
[ vt |
373.2 ‘
307 2 Nt |
‘ e | 724.4
2251 %47.2 5133 s453 | 799.4
‘ | ‘ 7 l kas.& 1204 l 8955
0 lelul,l‘l.uL,UI\l . Jj‘h T W I\ Ll fJ. Wi L i L miz
L 100 200 300 400 s00 _ e00 700 80 a0 1000
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(£)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b
(0]

\f’LNH C13H23N207P .
/go . MW =350.31 g.mol

o N ; 0
(EO), FI’IVT\O/\/OH Colorless oil (33 mg, 86 %)

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 3.0 mDa / DBE: min =-5.0, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
104 formula(e) evaluated with 3 results within limits (up to 50 closest results for each mass)

Q-TOF BSD 02 117 / Mmono = 350.12 24-FEB-2009
JP24020906 72 (1.383) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (72:78) TOF MS ES+
; 351.1317 1.17e4
00—
] 392.9154
%_
1 352.1373
345.1479 353,1354 394.9244
o | 1 359.2296 357 1202 a75.8678 3790078 3912785 | : 40522
|\|.\|\|IY|‘ l\ll\llilll |||I|l|l|\|,\|l\|lllf||\l|"ll\|"!l'Tl']!"'Ti"TllwII-F|-LI wr-Y]IY||i|I||'\||w| |||||||| rYlYlIYIrII\III

T T i R T \
345.0 350.0 355.0 360.0 365.0 370.0 375.0 380.0 3815.0 390.0 395.0 400.0 405.0

Minimum: -5.0

Maximum: 3.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE Score Formula

351.1317 351.1321 -0.4 -1.2 3.5 1 Cl3 H24 N2 07 P
351.1308 0.9 2.6 4.0 2 Cll H22 N5 06 P
351.1294 2.3 6.5 -1.0 3 Cl0 H26 N 010 P
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II.11. (+)-Diethyl 2-(4-amino-2-0x0-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c

For U and T: (84-85%)

AIBN, Bu 3SnH, PhMe, 5h, 70°C (l? pase
(t)- 9a-c (EtO),P. o ~0Bn
For C-Bz: (£)- 10a
a) AIBN, Bu 3SnH, PhMe, 5h, 70°C (66%)
b) MeONa, MeOH, 3h30, rt (79%)
For U and T: (86%-quant.)
Ha, PA/C, 1mL.min ", EtOH Q Base
(EtO)ZP\)\O/\/OH
For C: (44%) (®)- 11a<
BBr 3, CH ,Cl , 3h, -80°C to -30°C =
Scheme 3 Reduction and debenzylation steps
NH,
SN C]2H22N305P ]
L 1 MW = 335.36 g.mol’
o “N"o ¢ : 0
EoLp. oH Colorless oil (35 mg, 37 %)
(EtO), N o

BSD 03 093 C1P31CPD CDCI3 opt/topspin cristau 46

BRUKER
2
b *%% Current Data Parameters ***
N NAME 203
EXPNO - E]
PROCNO FID
%% dcquisition Parameters ***
DATEt :  17:44:56
DATE.d  : .Jun 232009
DE : 6.0 usec
DS : 4
NS : 16
Nuer 3P
o1 : 8098.78 Hz
02 : 1600.52 Hz
PROBHD -5 mm PAQNP Switch-1H Z-GRD Z84(
RG 111585.2001953
SFOI © 1619836718 MHz
sw © 2004371 ppm
SWh s 32467.532Hz
™ : 65536
*%% Processing Parameters ***
GB £ 0.0000000
LB : 100 Hz
PC : 140
SF - 1619755730 MHz
*%% D NMR Plot Parameters ***
Start : 150.22 ppm
Stop : -50.22 ppm
SR : 0.01 Hz
130 110 90 70 50 30 10 -10 -30 Heem - 1531.49

(ppm)
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()-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c

NH;

C
o N/go 11c

Il =
(0P Ay ~_-OH

BSD 03 093 CIPROTON CDCI3 opthopspin cristau 46

C12H2oN304P
MW = 335.36 g.mol’
Colorless oil (35 mg, 37 %)

BRUKER

ORI DU~ D% MM X0 NLNAEN~NEANA NN AN~~~ N MmO~
NOOMNMNONOMOX NS DRSO X QAU AN =T NN NI =AU TFTTFTOO =0 Ao~
SR XXEELOOLCLOTFIFTDNANN =D NS XELLOO TN NNI=TMI NSRRI T A0 X0 N YT~ 00N T Rk " » o X
SIS IIINNRNR TS CETAMRMMNATEITIT LTI T MMM AN~~~ — N Current Data Parameters
SFE Y F T T FF ¥ ¥ N T 0 0 0 0 06 05 5 05 05 0 o o o o erd ol ol o o o o v o 0 o oF AN NN NN S
M Y L [ %AA,J_L.L-LJF__;L-LJ NAME - sech
L] EXPNO  : 204
PROCNO 0
- NANTNRRNR Y 5% Acquisition Parameters ***
2% A BEE i b o RN SNmrEISNSQOY 7
S ¥ox o R NN IasSnEan~Ro v DATE t  :  17:48:07
BN QIIS R R STIRSSUNERRTY -
QA NSNS TTTTTTTT RN S R ) DATE d ~ :  Jun 232009
S NP e e Bin (aa bE 60uec
DS : 2
H H NS : 16
NUCl : IH
o1 : 2400.78 Hz
02 : 2470.97 Hz
H‘ PROBHD 5 mm PAQNP Switch-1H Z-GRD Z84(
RG o 64.0000000
SFOI © 400.1324008 MHz
T T N4 : 14.9831 ppm
7.5 6.0 S
o o SW_h o 5995204 Hz
(ppm, (ppm, T T T T .
36 3y o) : 65536
b A % Processing Parameters ***
GB £ 0.0000000
(ppm)
LB : 0.10 Hz
PC : 1.00
SF © 400.1300252 MHz
| HIH %% |D NMR Plot Parameters ***
\ L Start : 10.55 ppm
N - 2 ol (o= « - Stop : 0.02 ppm
2 > g MR g a SR : 25.20 Hz
S 3 S MENE S o
SR MNMNN M £ MM sl R 14 D Sl I bl S S L 0.5
10.0 9.0 8.0 .0 5.0 4.0 3.0 2.0 1.0 Hz_cm : 198.74
(ppm)
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()-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c

NH;

C
o N/go 11c

Il =
(0P Ay ~_-OH

BSD 03 093 CICI3APT CDCI3 opt/iopspin cristau 46

Ci2H3,N;04P
MW = 335.36 g.mol’

Colorless oil (35 mg, 37 %)

& 2 = ~ Somsenn ae ~mow
- ~ % ~ BN XX T QN NS MY
S ~ N o~ =Moo S~ S~y
P N N TANIANN nR T,
) el o~ b= ~~SnNaaaacs o~ oo e e
2 19 2 & PN RN oS RSN
N
- 53 RPN
N =S IIII
'; m:;)l ~===
>
| N =l
‘ ‘ [
———
———
96 m,
‘ (ppm) " H 13
ppm,
l ) H -
], oo v
IR x
~n e w
Do IS
QaQQ N
63 62 61 60
(ppm)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20
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BRUKER

*** Current Data Parameters ***

NAME
EXPNO
PROCNO

sech
205
0

*%% dcquisition Parameters ***

DATE
DATE_d
DE

DS

NS
NUCl
o1

02
PROBHD
RG
SFOI
N4
SW_h

o)

18:48:49
Jun 23 2009
6.0 usec

4

1024

13C
10060.80 Hz
1600.52 Hz

:5 mm PAQNP Switch-1H Z-GRD Z84(
:16384.0000000
o 100.6228298 MHz

238.3238 ppm
23980.815 Hz
65536

% Processing Parameters ***

GB
LB
PC
SF

0.0000000
1.00 Hz
1.40

: 100.6127690 MHz

**% |D NMR Plot Parameters ***

Start
Stop
SR
ppm_cm
Hz_cm

219.17 ppm
-19.18 ppm
0.00 Hz
11.24
1131.17
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()-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c

NH,
SN C12HnN;04P 1
PN » MW =335.36 g.mol
0 N0 ¢ : 0
EoLp. oH Colorless oil (35 mg, 37 %)
(BO)RP A~ g~
Q-TOF o BSD 03 003 C1/Mmono = 33512 o E.uuu-étﬁ‘
JP25060901 4 (0.079) Sm (Mn, 2x1.00); Cm (1:35) TOF MS ES+
100~ 32360 2383
|
.
Mu
53‘.0
%7 ‘|
1021
741 i
+
| 7o _ LV M |
| yaso 2250 Hosalg
| ’ ¢ 671.0
60.0 [ MrHNEL
146.9 | 3 +
9 :
i \ |‘./ 2140 ifﬂ Frs,g 43!7—1 692.9 gnd\)‘:‘-
o .l l‘.l\llllv‘-.l-- PRI NN |90 Foro O VOO 1 P NP 1 L : ek .
"0 200 300 400 500 600 700 800 900 1000 |
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(+)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11

NH,
o N/go ¢ MW =335.36 g.mol
0o Colorless oil (35 mg, 37 %)
(EtO)P Ay~ OH
A,Iemental Composition Report Page 1
Single Mass Analysis

Tolerance = 3.0 mDa / DBE: min =-10.0, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
189 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Q-TOF BSD 03 093 C1/ Mmono = 335.12 25-JUN-2003
JP25060902 53 (1.032) Cn (Cen,4, 80.00, Ar); Sm (Mn, 2x1.00); Cm (41:69) TOF MS ES*
204.9385 1.61e4
100-
1
%_
336.1317
283.1768 327.2016 .
79.1003 296.9437 307.2421 311.9669 337.1402
0 279109 ™" 2841970 2 o7 318.1878 | 3282020 7 331145 3579284 3022202
L AU UL R J ey I AL A T MLAARRE RERAR VRARRE T
270.0 280.0 2900 300.0 310.0 320.0 330.0 340.0 350.0 360.0
Minimum: -10.0
Maximum: 3.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
336.1317  336.1324 -0.7 -2.2 3.5 1 Clz H23 N3 06 P 4
336.1298 1.9 5.7 -1.0 2 co Hz5 N2 09 P
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I1.12. (¥)-Lithium ethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate
12

LiBr, CH;CN Eto\('p?\/Bise o
12a (U, quant)  Lio' o
12b (T, quant)
11a-c 12¢ (C, 40%)
MesSiBr, CH,Cly o) lﬁj Base o
Base = 5a (U, 80%) 2 o
= 5b (T, 75%)
U, TandC 5¢ (C. 80%)

Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives Sa-c and 12a-c

0]
fLNH C10H16N207PLi N
o N’go 12a MW:314.17 g.mol
EtO. 1l = White solid (15 mg, 76%)

BSD 03 017P31CPD D20 opt/topspin cristau 38

BRUKER

N

3 **% Current Data Parameters ***

h NAME brut
EXPNO  : 210
PROCNO 0
*** Acquisition Parameters ***
DATE t : 05:13:41
DATE d  : Mar 23 2009
NS : 16
ol : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFOI : 161.9836718 MHz
SOLVENT : D20
Sw : 200.4371 ppm
**¥ Processing Parameters ***
GB o 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
**% |D NMR Plot Parameters ***
Start : 61.70 ppm
Stop : -5.34 ppm
SR : 0.01 Hz
SOLVENT  : ?

T T T T T T T e e e e
60 55 50 45 40 35 30 25 20 15 10 5 0

(ppm)
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(£)-Lithium ethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12a
0]

M CioH6N20,PLi ;
o N/&O 12a MW=314.17 g.mol .
SN H White solid (15 mg, 76%)
Lo "o 0

BSD 03 017PROTON D20 opt/topspin cristau 38

BRUKER
TN NN N M SN MO N T NCA S S AT NN OO0 N OO DAN SIS A AMNIRN AT NANN DT OO T ON T
R S A e R R R N A R e R O R R A e e R R R R A R R AR
C8 XNWXVXVOXXVXOOENRNNRNNR T OO SOOI TR In AN AN e 6 O O] O O]~~~ Oy~~~ **% Current Data Parameters ***
NN 15 1 15 1 1 o 0 0 0 0 0 0 0 0 0 O O 0 0 0 0 0 0 0 0 0 05 05 05 0 05 05 05 05 O O O O A A AT AT A A A A eSS~ .
H‘ ULl L H)L@;gggﬁwn%%—y)ﬁ% NAME - brut
EXPNO : 211
PROCNO  : 0
**% Acquisition Parameters ***
DATE t : 05:17:20
DATE d  : Mar 23 2009
NS : 16
o1 : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG : 114.0000000
SFOI : 400.1324008 MHz
SOLVENT : D20
Sw : 14.9831 ppm
**¥ Processing Parameters ***
GB s 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
**% |D NMR Plot Parameters ***
Start : 8.32 ppm
Stop : 0.75 ppm
H SR : -0.00 Hz
‘{ SOLVENT  : ?
J | 1
=
K]
5 I iy «ll s x "
1) > = SRS S S
= o =~ SUEN = ~
= ) ) SIS ) <
IS ~ o[~ ~ hig)
e e L e o e e B L B e s e e L s s s L A L S R A
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
(ppm)
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(£)-Lithium ethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12a
0]

| NH
o N/&O 12a
e OH

BSD 03 017C134PT D20 opt/topspin cristau 37

C10H16N207PLi
MW = 314.17 g.mol!
White solid (15 mg, 76%)

2 2 8 N S 3883 Ny
o b=l o e} ~ o~ ~ Ny D™
g 5 3 S % Sosg S Su
~ ~ ~ ~ % XS T8 8 e ~~
] | N NEOK
|

|

I |

] .
o ‘2(‘)()‘ ‘ ‘1(%0‘ ‘ ‘1(‘50‘ ‘ ‘14‘10‘ ‘ ‘]2‘()‘ ‘ ‘](‘)()‘ ‘ ‘8‘()‘ ‘ ‘6‘()‘ ‘ ‘4‘0‘ ‘ ‘2‘0‘ ‘

(ppm)
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**% Current Data Parameters ***

NAME : brut
EXPNO 212
PROCNO  : 0

**% Acquisition Parameters ***
DATE t : 11:05:55
DATE d  : Mar 24 2009

NS : 1024

o1 : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :26008.0000000
SFOI : 100.6228298 MHz
SOLVENT : D20

Sw : 238.3238 ppm
**¥ Processing Parameters ***
GB s 0.0000000

LB : 1.00 Hz
SI : 32768

TI :
**% |D NMR Plot Parameters ***

Start : 219.17 ppm
Stop : -19.18 ppm
SR : 0.00 Hz
SOLVENT : ?



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

I1.13. (¥)-Lithium ethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-
hydroxyethoxy)ethylphosphonate 12b

LiBr, CH;CN Eto\('p?\/Bise o
12a (U, quant)  Lio' o
12b (T, quant)

11a-c 12¢ (C, 40%)

MesSiBr, CHCly @ Base

O)P OH
5a (U, 80%) 2 o7

Base =
5b (T, 75%)
U, TandC 5¢ (C. 80%)

Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives Sa-c and 12a-c

O
\fJ\NH C,1H5sN,0O,PLi ]
o N/go 12b MW = 328.19 g.mol
EOL White solid (20 mg, 85%)
LiO/P\/\o/\/OH

BSD 03 021P31CPD D20 opt/topspin cristau 57

BRUKER

£\

;g **% Current Data Parameters ***

T NAME : conc
EXPNO : 210
PROCNO  : 0
*** Acquisition Parameters ***
DATE ¢ : 05:33:49
DATE d  :  Apr07 2009
NS : 16
ol : 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :20642.5000000
SFOI : 161.9836718 MHz
SOLVENT  : D20
Sw : 200.4371 ppm
**¥ Processing Parameters ***
GB o 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
*** 1D NMR Plot Parameters ***
Start : 52.54 ppm
Stop : -6.13 ppm
SR : 0.01 Hz
SOLVENT : ?

D
50 46 42 38 34 30 26 22 18 14 10 6 2 -2

(ppm)
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(0]
N C11H;sN,O,PLi ;
o N/go 12b MW = 328.19 g.mol
EtO. .l - White solid (20 mg, 85%)
Lio’P\/\O/\/OH

BSD 03 021PROTON D20 opt/topspin cristau 31

~ ~o%v O SRNMOCMIN MM~ AV IO NANOOTST RS NI
) —~3 % BANNS IR XA~ IR SH O Y SN SONAYNX TSI N X ARG AN
= Non o SO XA ABNE NS F =S AN CrYaSReTadS o an~
] ochchct xhnnnvReegnnaninhT Y AVNAT=="=SSX =S
~ Lol oRen e o o o o o o o o o o o o o o o o) AN NN N O NN O~~~

\gﬂ‘ Y e B AN B A ‘ﬂ% %H %}

g

IR © ~ o

IS N a b3

=TS = ) "~

S < < * ~
~ ~ ~ ~ ~ o~

e LA e o e L A s e N B e e e e B L s e LA A s s sy e e
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

(ppm)
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**% Current Data Parameters ***

NAME 021
EXPNO 211
PROCNO  : 0

*** Acquisition Parameters ***
DATE_t 04:05:44

DATE d Apr 01 2009

NS : 24

o1 : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG : 406.3999939
SFO1 : 400.1324008 MHz
SOLVENT  : D20

N/ 14.9831 ppm
**¥ Processing Parameters ***
GB s 0.0000000
LB : 1.00 Hz
SI : 32768

TI :

*** 1D NMR Plot Parameters ***
Start 7.86 ppm
Stop 0.71 ppm
SR : -0.00 Hz
SOLVENT : ?
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(0]
N C11H;sN,O,PLi ;
o N/go 12b MW = 328.19 g.mol
EtO. .l - White solid (20 mg, 85%)
Lio’P\/\O/\/OH

BSD 03 021CI34PT D20 opt/topspin cristau 57

2 S g 8 by 2358 2% S5
< = 2 8 g 2383 83 Ses
g 2 = = §  ®§s§ S5 g
AR RN RN R R RN L R RN N RN LR RN LR LR
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

(ppm)
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**% Current Data Parameters ***

NAME conc
EXPNO 212
PROCNO  : 0

*** Acquisition Parameters ***
DATE ¢t 17:43:23
DATE d Apr 07 2009

NS : 256

ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :26008.0000000
SFOI : 100.6228298 MHz
SOLVENT  : D20

N/ : 238.3238 ppm
**¥ Processing Parameters ***
GB o 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

*** 1D NMR Plot Parameters ***
Start 178.70 ppm
Stop 0.85 ppm
SR : 0.00 Hz
SOLVENT : ?
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I1.14. (¥)-Lithium ethyl 2-(4-amino-2-ox0-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12¢

LiBr, CHsCN Eto\g\j\aSe o
/" 12a (U, quant) Lio® o
12b (T, quant)
11a-c 12¢ (C, 40%)
MesSiBr, CH,Cly O)Fﬁ? Base o
5a (U, 80%) z o
Base =

5b (T, 75%)
5¢ (C, 80%)

Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives Sa-c and 12a-c

U, TandC

NH,
(&N C1oH1N;O6PL
o LA, 126 MW =309.36 g.mol
Eto\lg B oH 80% pure by phosphorus NMR
Lio™ "0

BSDO3-121/D20

BRUKER
oo
PRIVEING Current Data Parameters ***
~= o~
‘ ‘ ‘ NAME B BSDO03-~1
EXPNO : 1-PHOS~1
PROCNO  : 0
**% Acquisition Parameters ***
DATE t 03:36:34
DATE.d - Sep 112009
NS : 64
ol : 12958.05 Hz
PROBHD  :5 mm PABBO BB/19F-1H/D Z-GRD Z.
RG 2 6502.0000000
SFOI o 161.9885510 MHz
SOLVENT  : D20
SwW : 400.8621 ppm
*¥% Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
N : 32768
‘ TI :
*** D NMR Plot Parameters ***
‘ ‘ Start : 36.31 ppm
= i Stop : -0.20 ppm
§0 FT% r% SR : -0.01 Hz
g MRS SOLVENT : ?
T T T 1 ‘' T T’ [ T T T T T T T T T T T T T T T T T T T T T T T T T T T 1T
34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0
(ppm)
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(£)-Lithium ethyl 2-(4-amino-2-0x0-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12¢

NH;
SN C10H17N306PL1
L 12¢ MW =309.36 g.mol”
Eto\cl? N o 80% pure by phosphorus NMR
BSD03-121/D20
BRUKER
IER SETIRY R B N R S I R A e R e R N
$L83 SIS SRIIIXRNCBSEIRARARAZFIISINSISINEE]RISINZ |+ Current Data Parameters ***
NN B SS 0RO 0 0F 0 0 0RO O 0 0 0 6 0 0 07 07 0 0 07 08 O O O O O O O O~~~ NAME . BSD03~1
=N e T e S SN o - erou
PROCNO  : 0
**% Acquisition Parameters ***
DATE t : 17:29:20
DATE d  :  Sep 102009
NS : 64
ol B 3000.97 Hz
PROBHD  :5 mm PABBO BB/19F-1H/D Z-GRD Z
RG o 161.3000031
SFOl : 400.1330010 MHz
SOLVENT : D20
sw : 16.0203 ppm
**k* Processing Parameters ***
GB : 0.0000000
LB : 0.10 Hz
SI : 32768
T : CCIS9P/D20
**% 1D NMR Plot Parameters ***
Start : 8.51 ppm
Stop : 0.49 ppm
SR : -0.00 Hz
‘ SOLVENT : ?

3
153 SIS S NI
) S| 2 =) s
= S| X =| =
= N S 2l
~| o~ ~
e LA e e o s B e L L B s L
7.0 5 3 15 1.0
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(£)-Lithium ethyl 2-(4-amino-2-0x0-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12¢

NH;,
SN CoH;7N304PLi
5 | o 12¢ MW =309.36 g.mol”
Et'oj lg\/;\ oM 80% pure by phosphorus NMR
LiO 6]

BSD03-121/D20

BRUKER
& 39 S 02 ~ v =oAL MR © NV~ aNYSN
§ % E Q§ E § g a @ E % g % % % % % 91 o a ; :; 2 .2 2 S *** Current Data Parameters ***
NAME N BSD03-~1
N R AT Bl e I e e (e
PROCNO 0
*** Acquisition Parameters ***
DATE t 23:03:30
DATE d  :  Sep 102009
NS N 8192
@) B 10060.80 Hz
PROBHD  :5 mm PABBO BB/19F-1H/D Z-GRD Z
RG : 5160.6000977
SFOI o 100.6228298 MHz
SOLVENT : D20
Sw B 238.3238 ppm
**% Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
‘ ‘ SI B 32768
I BOI17/DMSOD6
**% |D NMR Plot Parameters ***
Start : 187.04 ppm
‘ Stop : -3.31 ppm
SR : 0.00 Hz
SOLVENT  : ?
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I1.15. (¥)-2-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid triethyl
ammonium salt Sa
LiBr, CH;CN Eto\('p?\/Bise o
12a (U, quant)  Lio' o
12b (T, quant)
1a-¢ 12¢ (G, 40%)
Me;SiBr, CHoCly @ Base
HO),P OH
Base = 5a (U, 80%) 0
= 5b (T, 75%)
U, TandC 5¢ (C. 80%)
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives Sa-c and 12a-c
o CgH;3N,0-P phosphonic diacid form
fLNH C4H»7N;3;04P triethylammonium salt
_ -1
o “n )\) 5a MW giacid form = 280.18 g.mol 1
HO\B z OH MWammonium salt = 380.37 ngI
HNEt; 07 "0 Ammonium salt is a colorless oil (60 mg, 32 %)
BSD 03 045 C18 FIP31CPD D20 opt/topspin cristau 59
BRUKER
-
3
p **% Current Data Parameters ***
N NAME FI
EXPNO 203
PROCNO 0
*** Acquisition Parameters ***
DATE ¢ 00:32:02
DATEd  : May 112009
NS 16
o1 8098.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG 115852001953
SFOI © 161.9836718 MHz
SOLVENT : D20
Sw 200.4371 ppm
**¥ Processing Parameters ***
GB 0.0000000
LB 1.00 Hz
st 32768
71 ;
**% |D NMR Plot Parameters ***
Start 59.33 ppm
Stop -3.98 ppm
SR 0.01 Hz
SOLVENT ?
s 2 48 a4 40 36 3228 24 20 16 12 8 4 0
(ppm)
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(£)-2-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid

triethylammonium salt Sa

o CgH 3N,0,P phosphonic diacid form
| NH Ci;H,7N;0,P triethylammor}}um salt
o N o 5a MWdiacid form — 280.18 ngl N
HO 1 < MWammonium salt — 380.37 ngI

P. s OH . . .
HNEt; 07 "0 Ammonium salt is a colorless oil (60 mg, 32 %)

BSD 03 045 C18 FIPROTON D20 opt/topspin cristau 59

o oo AT ALTTFO TFATIFLCADOTASTIRANNLADUNNOXOMOADNANN N IO T~ N Y
SN OO XX ST~NSTANXTOIFTITATISTLARNSE S TOAN~SNONNTNNOOTOMNO 0TS
=N MO AN TSN FFT NSNS NN TN NSNS FAN~NDAN O
N RRRXER OV OB RN RN NN AANY T TOSMNAM M AN NN NN =~
N N Leheh el ol ol ol ol sl siislslsialsiisTsisiialsiialsiisiiatsiiaTasiisls sl e I I Ia I e I M Ia I Ia e I I R |
H‘ H‘ LLLLLLLUHHHLLLLLLLLLLLLLL\H

o T

b—
L

Integral

02191 _F=<=
g

10.0970

12.0604
0.0688

55 5.0 45 4.0
(ppm)

Y 10.1195

w
(9
“w
>
(9
N~
>
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BRUKER

**% Current Data Parameters ***

NAME : FI
EXPNO : 204
PROCNO  : 0
*** Acquisition Parameters ***
DATE t : 00:35:27
DATE d  : May 112009
NS : 16
o1 : 2400.78 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG : 64.0000000
SFOI o 400.1324008 MHz
SOLVENT : D20
Sw : 14.9831 ppm
**¥ Processing Parameters ***
GB s 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
**% ]D NMR Plot Parameters ***
Start : 8.48 ppm
Stop : 1.66 ppm
SR : -0.00 Hz
SOLVENT  : ?
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(£)-2-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid
triethylammonium salt Sa

o CgH3N,0-P phosphonic diacid form
| NH Ci;H,7N;0,P triethylammor}}um salt
o N o 5a MWdiacid form — 280.18 ngl .
HO\B B OH MWammonium salt = 380.37 ngI
HNEt; O 07 Ammonium salt is a colorless oil (60 mg, 32 %)

BSD 03 045 NEt3C13APT CDCI3 opt/topspin cristau 22
BRUKER
2 2 g N 2 ) ) ) =m %
5§ 3 : S B S
°§ E E ‘§ g o o i; x Q s **% Current Data Parameters ***
‘ ‘ ‘ ‘ ‘ ‘ ‘ \ ‘ NAME : sech
EXPNO : 225
PROCNO 0
*** Acquisition Parameters ***
DATE t : 21:49:20
DATE d  : Jun 182009
NS : 1024
ol : 10060.80 Hz
PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(
RG :26008.0000000
SFOI1 o 100.6228298 MHz
SOLVENT : CDCI3
N/ : 238.3238 ppm
**% Processing Parameters ***
‘ ‘ GB 0 0.0000000
LB : 1.00 Hz
‘ ‘ ‘ SI : 32768
‘ TI :
‘ . ‘[ I‘ ) ] **% |D NMR Plot Parameters ***
Start : 187.58 ppm
Stop : 0.05 ppm
SR : 0.00 Hz
SOLVENT : ?
LN LR L LR LR LR Rl LRl LR AR LR LR LRl AR LA AL AR L ELAARRLAS EARLAARR LARLARL
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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I1.16. (+)-2-(5-Methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic  acid

5b

11a-c

Base =
U, TandC

LiBr, CH3CN
12a (U, quant)
12b (T, quant)
12¢ (C, 40%)

Me;SiBr, CH,Cl,

5a (U, 80%)
5b (T, 75%)
5¢ (C, 80%)

EtO_1
Lio”

Base

P\/ko/\/OH

Base
O/\/OH

Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives Sa-c and 12a-c

O

A

CoHsN,O,P
MM = 294.20 g.mol™

Ho\ﬁ N on White solid (116 mg, 74%)
BSD 03 097
g
S
s s 45 a0 s s0 2 2 s 105 o s
(ppm)
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BRUKER

**% Current Data Parameters ***

NAME : sech
EXPNO : 201
PROCNO 0

**% Acquisition Parameters ***
DATE t : 09:35:11
DATE d  :  Jul 16 2009

NS : 32

ol : -5062.76 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG :11585.2001953
SFO1 : 101.2494172 MHz
SOLVENT : D20

N/ : 401.4878 ppm
**% Processing Parameters ***
GB s 0.0000000

LB : 1.00 Hz

SI : 32768
TI :
**% |D NMR Plot Parameters ***

Start : 60.39 ppm
Stop : -10.26 ppm
SR : 0.00 Hz
SOLVENT : ?
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(£)-2-(5-Methyl-2,4-dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5b

O
NH C9H1 5N207P
| Iy sb MM = 294.20 g.mol’*
ol N O White solid (116 mg, 74%)
Ho S OH
BSD 03 097
BRUKER
23 3 2828 NSTIEONSRT S
IS N -\2 R .\\r Sr- crg ‘Q S X283 NN \g % % **% Current Data Parameters ***
NI el LK e KoKt NNNNNNNNNSNSNSN N
N J Sy L T | e
EXPNO : 202
PROCNO  : 0
*** Acquisition Parameters ***
DATE ¢t : 09:37:46
DATE d @ Jul 16 2009
NS : 32
ol : 1544.66 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG 0 90.5000000
SFOI : 250.1315447 MHz
SOLVENT  : D20
sw : 20.6930 ppm
**¥ Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
*** 1D NMR Plot Parameters ***
Start : 7.91 ppm
Stop : 0.95 ppm
SR : -0.00 Hz
‘ SOLVENT ?
|
| I
E
S g
s |2 N N
L e e L B L B B BB

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15
(ppm)
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(£)-2-(5-Methyl-2,4-dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5b

@]
NH CgH 1 5N 2O7P
| Iy sb MM = 294.20 g.mol’*
ol N O White solid (116 mg, 74%)
Ho S OH
BSD03097
BRUKER
g 8 5 g 2 8 8% 28R 3
g : : : 2 a % 2 Q % 3 S R **% Current Data Parameters ***
N 2 3 = = Q 28 P =
I T | o
EXPNO : 210
PROCNO 0
**% Acquisition Parameters ***
DATE (  : 15:26:50
DATE d @ Jul 16 2009
NS : 2048
ol : 6289.05 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
‘ ‘ RG :16384.0000000
SFO1 o 62.9015280 MHz
SOLVENT : D20
N4 o 2394257 ppm
**% Processing Parameters ***
‘ GB : 0.0000000
‘ ‘ ‘ LB : 1.00 Hz
SI : 32768
+ L i
\f Al **% |D NMR Plot Parameters ***

Start : 178.82 ppm
Stop : 3.77 ppm
SR : 0.00 Hz
SOLVENT : ?

170 160 150 140 130 120 110 100 90 80 70 60 50 40
(ppm)
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I1.17. (£)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5S¢

LiBr, CHsCN Eto\g\j\aSe o
/" 12a (U, quant) Lio® o
12b (T, quant)
11a-c 12c (C, 40%)
MesSiBr, CH,Cly o F?)? Base o
Bace < 5a (U, 80%) z o
- 0,
UTandc 22 (T.75%)

5¢ (C, 80%)

Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives Sa-c and 12a-c

NH,
SN C3H14N306P
PN s MW =279.19 g.mol’
Ho\g N © H Colorless oil (81 mg, 97%)
HO \/\O/\/O
BSD 03 119
X
3
S
i W vty o ey A P W oAb il P o
T T T T “ T T T T T T T T ‘v\ T T L T T T T T T T T T T T
48 44 40 36 32 28 24 20 16 12 4
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BRUKER

**% Current Data Parameters ***

NAME : 119
EXPNO 202
PROCNO  : 0

*** Acquisition Parameters ***
DATE ¢t 01:49:45
DATE d Jul 17 2009

NS : 16

o1 : -5062.76 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG : 8192.0000000
SFOI : 101.2494172 MHz
SOLVENT : D20

Sw : 401.4878 ppm
**¥ Processing Parameters ***
GB s 0.0000000

LB : 1.00 Hz

SI : 32768
TI :
**% |D NMR Plot Parameters ***

Start : 49.52 ppm
Stop : -2.11 ppm
SR : 0.00 Hz
SOLVENT : ?
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(£)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid Sc¢

NH,
B
o N/&O 5¢c
HOg OH
HO™ "0

BSD 04 069 FIP31CPD CDCI3 opt/topspin cristau 58

C8H14N3O6P

MW =279.19 g.mol
Colorless oil (81 mg, 97%)
Triethylammonium salt

19.0594

(ppm)

BSD 04 069 FIPROTON CDCI3 opt/topspin cristau 58

SO OAMNMOEMEEN AL I NN ARN NSO ~NMNOOMBETMPOTT oo DN
MO S~~~ TN SO NN TN~ O~ AT SR~ TN OO TMAO~C XD~
NANMMO TNV ON TN OO NSTSDTAXREN NSO TN ~NTSNO TN OO Ny
O~~~ AAANERNENCOOVOOOLOOLDIN AN 06~~~ age 666666 ~~~~~~CN N
I e R R R R B R R R R RN R RN RN N N R R RN RN RN NN PNPNPREE
\*\TLLLLUHHHLLLLLLLLLLLL%M%JAA&L—LH’;J—J
L L
I = S8RE TRIIZEITS2RR”R DSUNISRY NhoreaN
N X S S NINNACSHASEMS S0V NN 1< oy
S8 2 S N R R NOESSESSE SESrnYS I~
s 0= 82 IYIIIIIIIIIIY SSSSINDRR B8B83 ED RS
I TR A i B ==
| | |
e e i
7.80 6.00 38 37 36 I
(ppm) (ppm) (ppm)
o~ ‘
S % EERSRIN
= S=F¥S
SS9 2RNS e R ARAREEEES S
A NN 2.3 2.2 2.1 =
| | NI (oom)
"
I 1l | .
| H |
6.10 3.20 H B
(ppm) (ppm) “ H H J
4 ) -
3
8 ~ ol S o o <
) © ofm S ha) he) R
= ~ | Iy " ~ N
= Q2 qlQ < < bl <
< S| ~ < < ~
o L B R o e e B R T
9.0 65 60 55 50 45 40 35 30 25 20 15 10
(ppm)
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BRUKER

**% Current Data Parameters ***

NAME : 19

EXPNO 210

PROCNO  : 0

*** Acquisition Parameters ***

DATE _t 08:29:58

DATE d Jan 18 2010

DE 8.0 usec

DS : 4

NS 16

NuCI 31P

ol 8098.78 Hz

02 1600.52 Hz

PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(

RG :20642.5000000

SFO1 161.9836718 MHz

N4 200.4371 ppm

SW_h 32467.532 Hz

D 65536

**% Processing Parameters ***

GB 0.0000000

LB 1.00 Hz

PC 140

SF 161.9755730 MHz

*** 1D NMR Plot Parameters ***

Start 150.22 ppm

Stop -50.22 ppm

SR 0.01 Hz

ppm_cm 9.50

Hz_cm 1538.75
BRUKER

**% Current Data Parameters ***

NAME ~ : 9
EXPNO 211
PROCNO 0
X% fcquisition Parameters ***
DATE_t 08:33:27
DATE_d Jan 18 2010
DE 8.0 usec
DS : 2
NS 16
NUCl "
o1 2400.78 Hz
02 2470.97 Hz

PROBHD  :5 mm PAQNP Switch-1H Z-GRD Z84(

RG 406.3999939
SFOI 400.1324008 MHz
N4 14.9831 ppm
SW_h 5995.204 Hz
D 65536

*** Processing Parameters ***
GB 0.0000000

LB 0.10 Hz
PC 1.00

SF 400.1309810 MHz
**% 1D NMR Plot Parameters ***
Start 10.00 ppm
Stop 0.04 ppm
SR 981.48 Hz
ppm_cm 047
Hz_cm 188.87
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(£)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid Sc¢

NH;
| PN MW =279.19 g.mol
0 “N"o 5¢ : .
HO. n - Colorless oil (81 mg, 97%)
Acidic form
BSD 03 119
BRUKER
X
g *** Current Data Parameters ***
h NAME 119
EXPNO : 202
PROCNO 0
**% dcquisition Parameters ***
DATE t : 01:49:45
DATE d © Jul 17 2009
DE N 10.0 usec
DS : 4
NS : 16
NUCI : 3P
ol : -5062.76 Hz
02 : 1000.52 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 2
RG : 8192.0000000
SFO1 : 101.2494172 MHz
N/ : 401.4878 ppm
SW_h N 40650.407 Hz
D : 65536
**% Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
PC : 1.40
SF : 101.2544800 MHz
*** |D NMR Plot Parameters ***
Start : 150.73 ppm
Stop : -250.73 ppm
SR : 0.00 Hz
v e it L f ! L ppm_cm - 19.03
: : — — — — — — — 11— Hz_m : 1926.56
120 80 40 0 -40 -80 -120 -160 -200 -240
(opm)
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(£)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid Sc¢

NH;
SN C8H14N306P
_ -1
L MW =279.19 g.mol
9 "N"To 5 lorless oil (81 0
HO. n - Colorless oil (81 mg, 97%)
P~ OH
HO” \/\O/\/
Acidic form
BSD 03119
BRUKER
o MO ~N~T DO T~ o oy R e
2% CYREES SRORESR SSISRER
0 ~ 0% 0% R R ] *** Current Data Parameters ***
oo oSy RelaeTacTasactislael AR R R R N Rl .
N RS RANREE P K
EXPNO : 201
PROCNO 0
#%% Acquisition Parameters ***
DATE _t N 01:40:27
DATE d  :  Jul 17 2009
NS : 16
o1 : 1544.66 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 2
RG s 114.0000000
SFOI : 250.1315447 MHz
SOLVENT : D20
N4 : 20.6930 ppm
**% Processing Parameters ***
GB : 0.0000000
LB : 1.00 Hz
SI : 32768
TI :
*%% |D NMR Plot Parameters ***
Start : 8.16 ppm
Stop : 1.43 ppm
SR : -25.57 Hz
SOLVENT : ?
IS ~ =3 o~ v
v S ~ N3 =S >
= | S " ~ =Y )
SIS > < ko) =
~ < ~ ~ ~
-t -
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0

S77/78



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(£)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid Sc¢

NH,
SN C8H14N306P
| PN MW =279.19 g.mol
0 N0 5¢ . .
HOL = oH Colorless oil (81 mg, 97%)
Acidic form
BSD 03 119 CI
5 2R © © ~ o % i
S s g 28 EE
o5 oS on D) ~ ° N SN
el N b sl S ) o~
[ roT T I
| i
T e e
160 150 140 130 120 110 100 90 80 70 60 50 40
(ppm)
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BRUKER

**% Current Data Parameters ***

NAME : CICONT~1
EXPNO  : 232
PROCNO 0

**% Acquisition Parameters ***
DATE ¢t : 12:58:42
DATE d  : Nov 24 2009

NS : 2048

ol : 6289.05 Hz
PROBHD  :5 mm QNP 1H/13C/31P/19F Z-GRD 7
RG :16384.0000000
SFO1 o 62.9015280 MHz
SOLVENT : D20

Sw : 239.4257 ppm
**¥ Processing Parameters ***
GB o 0.0000000

LB : 1.00 Hz
SI : 32768

TI :

**% |D NMR Plot Parameters ***
Start : 168.94 ppm
Stop : 20.11 ppm
SR : -0.00 Hz
SOLVENT : ?
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